Exploring factors influencing adherence to lifestyle modifications in Chinese people with hypertension: The role of concordance during health communication by He, Wei
 
 
Queensland University of Technology 
 
Exploring factors influencing adherence to lifestyle 
modifications in Chinese people with hypertension: the role 
of concordance during health communication 
 
Wei He 
Bachelor of Medicine, Master of Medicine, PhD Candidate 
 
 
Thesis is submitted to fulfil the requirements for the award of the Doctor of 
Philosophy at Queensland University of Technology 
 
Principal supervisor: Prof Ann Bonner 
Associate supervisor: Prof Debra Anderson 
 
School of Nursing 
Faculty of Health 
Institute of Health and Biomedical Innovation 
7 April 2015 
 
  
 
 KEY WORDS  
Adherence; Concordance; China; Hypertension; Self-efficacy; Lifestyle 
modifications; Health communication; Social Cognitive Theory 
 
  
i 
 
ABSTRACT 
Background: The prevalence of hypertension in China has been increasing during 
the past decades. The prevention and treatment of hypertension in China is 
unsatisfactory, although many attempts have been undertaken to promote anti-
hypertensive measures. One of the reasons for unsatisfactory BP control is associated 
with the level of adhering to lifestyle modifications. The release of the term 
concordance shifts the focus of health promotion from merely evaluating patients’ 
ultimate health behaviours to the earlier stage – health communication, when the 
recommended health behaviours are decided. Health communication has been 
regarded as a crucial factor that influences health behaviours. Concordance refers to 
a process where patients and health professionals establish an equal and 
collaborative partnership, actively work together through an open exchange of 
information, and decide the treatment regimens after sufficiently considering patients’ 
preferences. The purposes of this study were to explore the factors influencing 
adherence to lifestyle modifications and the role of concordance during health 
communication in influencing adherence in Chinese people with hypertension. The 
results of this study provided evidence for designing interventions to improve the 
level of concordance during health communication and the level of adherence to 
lifestyle modifications.  
Methods: A convergent parallel, mixed method research design was employed in 
this study. Data collection and data analysis were conducted separately in both 
quantitative and qualitative strands. The results of both strands were merged for 
mixed data analysis. The setting of this study was in Nantong City, China. 
Participants were identified and recruited from the Electronic Health Records (EHRs) 
of nine Community Health Centres (CHCs). The Social Cognitive Theory (SCT) was 
adopted to inform the theoretical framework proposed for this study. Demographic 
and socioeconomic characteristics, attitudes to concordance, self-efficacy, BP level 
and BMI were hypothesised as the factors influencing adherence in the proposed 
theoretical framework.  
ii 
 
In the quantitative strand, the systematic random sampling strategy was conducted 
when recruiting participants. The instruments used for the survey included 
demographic and socioeconomic characteristics, the 20-item Leeds Attitudes to 
Concordance II (LATCon II) scale, the 11-item Hypertension Self-Efficacy Scale 
(HSES), and the 25-item Therapeutic Adherence Scale for Hypertensive Patients 
(TASHP). The C-LATCon II was translated from the English language into the 
Chinese language (C-LATCon II) by rigorously following Sousa’s guidelines. 
Psychometric tests included content validity, construct validity, criteria-related 
validity, internal reliability and test-retest reliability. ANOVA was used to 
investigate the difference in attitudes towards concordance according to 
demographic and socioeconomic characteristics. Considering the main interest of 
this study, both the HSES and the TASHP were modified by only keeping the items 
reflecting lifestyle modifications, which generated two instruments – the 6-item 
HSES-LM and the 11-item TASHP-LM. Psychometric properties of the HSES-LM 
and the TASHP-LM were also tested. After testing the assumptions, structural 
equation modelling was used to test the model-fit of the proposed theoretical 
framework to investigate the effect of the hypothesised influencing factors on 
adherence. Multiple group modelling was used to investigate the difference of the 
model between males and females.  
In the qualitative strand, participants were purposively recruited for one-to-one semi-
structured interviews to explore, in depth, what and how factors influence adherence 
to lifestyle modifications in Chinese people with hypertension. A maximum 
variation technique was used when conducting purposive sampling to recruit 
participants. The recruitment stopped when additional recruitment of participants 
seemed counterproductive and no new theme was identified after data analysis. 
Braun & Clarke’s thematic analysis was used to identify the themes and subthemes.  
Results: This study recruited 369 participants in the quantitative strand. Data 
cleaning yielded 366 participants for further data analysis. Two items were suggested 
to delete by the expert panel for cross-cultural adaptation. In the pilot study, the 
interrater agreement (IR) was 100%, which showed that all the participants (n = 15) 
clearly understood the 18 items of the C-LATCon II. Item-level CVI (I-CVI) was 
0.83-1 (≥ 0.83). Modified kappa statistic (k*) was 0.81-1 (≥ 0.74). Scale-level 
CVI/universal agreement (S-CVI/UA) was 0.89 (≥ 0.8). Scale-level CVI/ averaging 
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calculation (S-CVI/Ave) was 0.98 (≥ 0.9). All of the content validity indices showed 
that the C-LATCon II had a satisfactory content validity. Four components were 
extracted from the C-LATCon II to explain 56.66% of the total variance. These were 
health professionals’ attitudes, partnership between two parties, therapeutic decision 
making, and patients’ involvement. The Pearson’s correlation coefficient (r) was 
0.103 (p < 0.05), which shows that the C-LATCon II has a satisfactory criteria-
related validity. The Cronbach’s α (0.78) of the overall scale and Pearson’s 
correlation coefficient (r = 0.815, p < 0.05) of the scale scores at time 1 and time 2 
(14 days after time 1) showed that the C-LATCon II had a satisfactory reliability. 
The model tested had a satisfactory model-fit (p > 0.05, χ2/df < 5, GFI > 0.95, AGFI 
> 0.95, and RMSEA < 0.06). Multiple group modelling showed that gender modified 
the effect of age on self-efficacy of conducting lifestyle modifications.  
In the qualitative strand (n = 26), five themes were identified to describe the factors 
influencing adherence to lifestyle modifications in Chinese people with 
hypertension. These were understanding necessity of lifestyle modifications, health 
communication, environmental facilitators and barriers, Chinese customs and beliefs, 
and coping skills of conducting lifestyle modifications. Three subthemes were 
identified when participants described how health communication influenced their 
conduct of lifestyle modifications. These were balancing trust and suspicion of 
health professionals, understanding the importance of involvement, and structures 
impacting health communication. 
The integration of the instrument C-LATCon II and the qualitative theme health 
communication provided a richer and deeper understanding of how Chinese people 
with hypertension perceive concordance during health communication. Chinese 
patients were found to have a stronger motivation to conduct lifestyle modifications 
when they perceived the threat of poor systolic blood pressure (SBP) control than 
when they perceived the benefit of good SBP control. Chinese patients were also 
found to underestimate the threats of increased DBP and weight. The mixed data 
analysis informed quantitative data re-analysis and found that trade-offs among 
strategies of lifestyle modifications influenced patients' adherence.  
Conclusion: The C-LATCon II is a validated and reliable instrument which can be 
used to measure the attitudes towards concordance during health communication in 
iv 
 
the Chinese population. Health communication, cultural customs and beliefs, 
environmental facilitators and barriers, perception of necessity, coping skills, self-
efficacy, and threat of increased SBP level are identified as the factors influencing 
adherence to lifestyle modifications. The final theoretical framework can be used to 
explain and predict the level of adherence to lifestyle modifications, and it can be 
used to help inform the interventions that are designed to improve the level of 
adherence. 
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Chapter 1: Introduction 
CHAPTER 1: INTRODUCTION 
 
This chapter introduces the current study and provides a description of the topic 
under investigation. The background of this study is first introduced, including the 
definition of and risk factors of hypertension, guidelines for hypertension 
management and control of hypertension. Further, three key terms are introduced, 
namely compliance, adherence and concordance, and these terms are discussed in the 
context of the degree to which recommended treatment regimens for hypertension 
are followed. Then, the prevalence, awareness, treatment and control of hypertension 
in China are described. Next, research questions are proposed, following an analysis 
of current gaps in the research literature. Finally, the significance of this study is 
explained.  
 
1.1 Background 
1.1.1 Definition and classification of hypertension 
Hypertension, or high blood pressure, is defined as a systolic blood pressure (SBP) 
equal to or higher than 140 mmHg, or diastolic blood pressure (DBP) equal to or 
higher than 90 mmHg (James, Oparil, Carter, & et al., 2013; Victor, 2011; World 
Health Organization Regional Office for South-East Asia, 2011). Hypertension is the 
leading cause of premature death in the world and the number of people with 
hypertension is growing. Globally, nearly one billion people have hypertension, and 
by 2025, an estimated 1.56 billion adults will be diagnosed with hypertension 
(World Health Organization Regional Office for South-East Asia, 2011). 
Hypertension is also the most common reason for outpatient visits to health 
professionals. It is a treatable risk factor for stroke, myocardial infarction, heart 
failure, peripheral vascular disease, aortic dissection, atrial fibrillation, and end-stage 
kidney disease (Victor, 2011). 
Hypertension can be classified as primary (or essential) and secondary hypertension. 
Primary hypertension has no specific known underlying cause, whereas secondary 
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hypertension refers to hypertension that has underlying medical conditions as causes, 
including chronic kidney disease, renal artery stenosis, phenochromocytoma, 
primary aldostersonsim, and Cushing disease (Bronas & Leon, 2009). Primary 
hypertension is the most common type of hypertension. For example, in the US, 
primary hypertension accounts for 90-95% of all cases of hypertension (Bronas & 
Leon, 2009), and 95% in China (Li, 2008a). This study focuses on primary 
hypertension. For simplicity, throughout this thesis, the term primary hypertension is 
replaced with “hypertension”.  
1.1.2 Risk factors and clinical manifestations of hypertension 
Several factors are considered to increase the risk of developing hypertension, 
although the exact cause of hypertension is still largely unknown. Major risk factors 
are grouped into two categories: non-modifiable risk factors and modifiable lifestyle 
factors. Non-modifiable risk factors are the factors which are outside a person's 
control and cannot be reduced or altered. These non-modifiable factors are: heredity 
(Shih & O'Connor, 2008), ethnicity (Cooper et al., 2005; Roger et al., 2011), ageing 
(Cooper et al., 2005; Crawford et al., 2010; Fukutomi & Kario, 2010; Gu et al., 2002; 
Victor, 2011), and gender (National Center for Health Statistics, 2010; Oganov et al., 
2011; Victor, 2011; Wu et al., 2008). Modifiable lifestyle factors refer to the risk 
factors that can be reduced or prevented by modifying lifestyle behaviours. These 
risk factors include being overweight (Crawford et al., 2010; Oganov et al., 2011; 
Wu et al., 2008); eating a diet that is high in sodium and low in potassium  
(O'Shaughnessy, 2006), low in magnesium (Touyz, 2003), low in calcium (Jolma et 
al., 2000), high in dietary fat (Hall, 2009; Piers, Walker, Stoney, Soares, & O'Dea, 
2003; Rasmussen et al., 2006), and high in carbohydrates (Kopp, 2005); drinking 
alcohol (Cushman, 2001); smoking (Bowman, Gaziano, Buring, & Sesso, 2007; 
Dochi et al., 2009; Jatoi, Jerrard-Dunne, Feely, & Mahmud, 2007); having a high 
level of stress (Kaushik, Mahajan, Rajesh, & Kaushik, 2004; Spruill, 2010); and 
leading a sedentary or physical inactive lifestyle (Australian Institute of Health and 
Welfare, 2011; Baster & Baster-Brooks, 2005). 
Hypertension has been called the silent killer, and is characterised by an 
asymptomatic chronic health condition that silently damages the blood vessels, heart, 
brain, and kidneys if it is undetected and untreated (Victor, 2011). People without a 
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formal hypertension history who have high blood pressure (BP) typically cannot feel 
their elevated BP and do not seek medical care until their BP is measured. Clinical 
manifestations in people with hypertension include headache, dizziness, blurred 
vision, nausea and vomiting, and chest pain and shortness of breath. Severe and 
uncontrolled hypertension may lead to the development of complications, such as 
stroke, heart failure, and end-stage kidney disease. Effective prevention and 
treatment for hypertension is therefore a health priority. 
1.1.3 Guidelines for hypertension management  
The World Health Organisation (Afridi et al., 2003), the European Society of 
Hypertension and the European Society of Cardiology (Mancia et al., 2013), the 
American Heart Association (Eckel et al., 2013), the Australian National Heart 
Foundation (National Heart Foundation of Australia, 2010), and the Chinese 
Hypertension League and the Chinese National Centre for Cardiovascular Disease 
(Writing group of 2010 Chinese guidelines for the management of hypertension, 
2011) have established evidence-based guidelines for the management of 
hypertension in clinical practice. According to the above guidelines, the prevention 
and treatment of hypertension involves both pharmacological therapy and lifestyle 
modifications (non-pharmacologic therapy).  
Pharmacological therapy 
Pharmacological therapy constitutes an important component of treatment regimens 
for people with hypertension. A brief introduction to pharmacological therapy is 
given in this thesis, because this study focuses on lifestyle modifications. 
Pharmacological therapy, or medication of hypertension, refers to using 
antihypertensive agents to lower BP, irrespective of their mechanism of action. 
Antihypertensive agents, recommended by the guidelines, include diuretics, 
aldosterone-receptor blockers, β-blockers, combined α- and β-blockers, calcium-
channel blockers, angiotensin-converting enzyme inhibitors, angiotensin receptor 
blockers, direct rennin inhibitor, α-blockers, central sympatholytics, and direct 
vasodilators (Afridi et al., 2003; James et al., 2013; Mancia et al., 2013; National 
Heart Foundation of Australia, 2010; Victor, 2011; Writing group of 2010 Chinese 
guidelines for the management of hypertension, 2011).   
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Lifestyle modifications 
Lifestyle modifications, also termed non-pharmacologic therapy, play an important 
role in both non-hypertensive and hypertensive individuals. In non-hypertensive 
individuals, including those with pre-hypertension, lifestyle modifications have the 
potential to prevent hypertension, to more broadly reduce hypertension prevalence, 
and thereby, to lower the risk of hypertension-related clinical complications. 
Guidelines of different organisations and countries consistently state that lifestyle 
modifications include weight reduction, adoption of fruits and vegetables in the daily 
diet, dietary sodium reduction, physical activity, moderation of alcohol consumption, 
smoking cessation, and stress management (Afridi et al., 2003; Eckel et al., 2013; 
Mancia et al., 2013; National Heart Foundation of Australia, 2010; Writing group of 
2010 Chinese guidelines for the management of hypertension, 2011).  
The importance of lifestyle modifications for hypertension management is illustrated 
from the following research findings. First, lifestyle modifications are advocated as 
first-line therapy (Lochner, Rugge, & Judkins, 2006) and are suggested in every 
treatment regimen (Victor, 2011). A treatment regimen with only pharmacological 
therapy, and without lifestyle modifications, is less effective. Second, lifestyle 
modifications can serve as an initial treatment before the start of pharmacologic 
therapy and as an adjunct treatment to ongoing pharmacologic therapy. Third, in 
hypertensive individuals with pharmacological therapy-controlled BP, lifestyle 
modifications can facilitate drug step-down, and potentially, drug cessation (Appel, 
2004). Fourth, from the perspective of treatment cost-effectiveness, the regimen of 
lifestyle modifications is cheaper than pharmacologic therapy and can largely 
circumvent the side effects of pharmacological therapy. As a result, this study aims 
to explore the factors influencing the complementary use of lifestyle modifications. 
1.1.4 Control of hypertension 
Significant investments in hypertension management have not brought about 
effective control of hypertension. According to a summary report, conducted 
between 1999–2002 and between 2005–2008 of survey cycles that were undertaken 
within the US (n = 10,037), only 45.8% people had their BP controlled at the 140/90 
mmHg threshold (Gillespie, Kuklina, Briss, Blair, & Hong, 2011). Non-adherence to 
treatment regimens has been widely considered as one of the reasons for poor BP 
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control (World Health Organization, 2003a). Promoting a high level of adherence to 
the recommended treatment regimens, including lifestyle modifications, is crucial for 
preventing and treating hypertension. 
1.1.5 Compliance, adherence, and concordance  
Compliance, adherence, and concordance are three terms that are often used to 
describe the degree to which people with hypertension follow the recommended 
treatment regimens. The development of concepts from compliance and adherence to 
concordance has borne witness to the evolution of health promotion, which has 
focused on individual health behaviour as well as health communication between 
patients and health professionals. “Compliance” has been criticised, because it 
connotes obedience to someone else’s wishes (Segal, 2007) and describes a 
paternalistic attitude of health professionals towards patients (Aronson, 2007a). The 
World Health Organisation (WHO) has sought to change the undertone of blame 
associated with the term compliance by introducing the term “adherence”, based on 
the assumption that adherence implies that patients agree with the prescribed 
recommendations, rather than passively obeying (Bissonnette, 2008). Both 
compliance and adherence refer to the ultimate health behaviours conducted by 
patients. “Concordance” goes further by emphasising an equal and collaborative 
partnership between two parties and shared therapeutic decision-making (Segal, 
2007), and is used to describe health communication when treatment regimens are 
decided. This study explores the factors influencing adherence to lifestyle 
modifications, especially the role of health communication, in influencing lifestyle 
modifications in Chinese people with hypertension. 
 
1.2 Hypertension in China 
The prevalence of hypertension in China has been increasing. According to four 
national surveys that have been conducted over the past 50 years, the prevalence of 
hypertension (≥ 15 years of age) increased from 5.11% (1959), 7.73% (1980), then 
13.6% (1991) and then 17.7% in 2002 (Writing group of 2010 Chinese guidelines for 
the management of hypertension, 2011). The other two recent large surveys in China 
reported a hypertension prevalence of 29.6% (n = 50,171; ≥ 18 years of age) (Wang, 
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Zhang, Wang, Liu, & Wang, 2014) and 26.6% (n = 46,236; ≥ 20 years of age) (Gao 
et al., 2013). In China, the northern areas (22.56%) reported a higher prevalence of 
hypertension than the southern areas (16.29%) (≥ 18 years of age) (Li, 2008b). 
According to the 2010 Chinese Guidelines for the Management of Hypertension, 
lifestyle modifications for Chinese people with hypertension include lowering 
dietary sodium, weight reduction, smoking cessation, moderation of alcohol 
consumption, increased physical exercise, and stress management (Writing group of 
2010 Chinese guidelines for the management of hypertension, 2011). In patients with 
140 ≤ SBP < 159 mmHg and/or 90 ≤ DBP < 99 mmHg, lifestyle modifications can 
be the only treatment regimen prescribed for the management of hypertension. 
Pharmacological therapy will be prescribed only when BP is consistently over 
140/90 mmHg after several weeks of lifestyle modifications in these patients.  
The targets of lifestyle modifications in Chinese people with hypertension include: 1) 
salt intake < 6 g/day; 2) moderate exercise 3-5 times/week, 30 minutes for each time; 
3) oil intake < 25 g/day, vegetable intake 400-500 g/day, and fruits intake 100 g/day; 
3) BMI < 24 kg/m2; 4) smoking cessation and avoid passive smoking; 5) grain-based 
liquor consumption < 50 mL/day, fruit-based wine consumption < 100 mL/day, and 
beer consumption < 300 mL/day (Writing group of 2010 Chinese guidelines for the 
management of hypertension, 2011).  
However, some unhealthy lifestyles occur at higher levels or more frequently in the 
Chinese population. Chinese people, on average, consume more sodium (6,268 
mg/day) than the WHO’s recommended amount (≤ 2,200 mg/day) (Zhai & Yang, 
2006). According to the classification, adopted by the Chinese Ministry of Health, 
(overweight at 24 ≤ BMI < 28 kg/m2 and obesity at BMI ≥ 28 kg/m2) (Chen & Kong, 
2006a), the prevalence of overweight and obesity in the Chinese population in 
people over 18 years of age was 22.8% and 7.1%, respectively (Wang, 2005). The 
overall rates of smoking and alcohol consumption were 24% (Ma & Kong, 2006a) 
and 21% (Ma & Kong, 2006b), respectively, and there was a large difference 
between females and males in the incidence of smoking (2.8% and 50.2%) and 
alcohol intake (4.5% and 39.6%). Last, it was estimated that 93.8% of the Chinese 
population engages in a sedentary lifestyle (Ma & Kong, 2006c).  
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The awareness, treatment, and control of hypertension are poor in China. Table 1.1 
summarises the recent Chinese national and provincial surveys conducted to 
investigate the awareness, treatment, and control of hypertension within China.  
Table 1.1 Awareness, treatment and control of hypertension in China 
Reference Number of 
participants 
Age 
(year) 
Year of data 
collection 
Settings  Aware
ness 
(%) 
Treat
ment 
(%) 
Control 
(%) a 
Control under 
treatment (%) b 
Wang et al., 2014 50,171 ≥ 18 2009-2010 National 42.6 34.1 9.3 27.4 
Gao et al., 2013 47,325 ≥ 20 2007-2008 National 45.0 36.2 11.1 30.6 
Wang et al., 2013 17,437 ≥ 18 2010 Southern 
provincial 
54.3 46.3 18.3 39.4 
Meng et al., 2011 25,196 ≥ 35 2009-2010 Northern 
provincial 
42.9 28.2 3.7 12.9 
Li L. M. 2008c 221,044 ≥ 18 2002 National 30.2 24.7 6.1 25.0 
Note. a Control was defined as systolic blood pressure/diastolic blood pressure < 140/90 mmHg 
among participants with hypertension. b Control under treatment was defined as systolic blood 
pressure/diastolic blood pressure < 140/90 mmHg among participants receiving hypertension 
treatment. 
 
These studies reveal improvements in awareness, treatment and control of 
hypertension in the past decade. The southern areas of China have better BP control 
than the northern areas (Li, 2008c; Wang et al., 2014). Nevertheless, the 
effectiveness of hypertension management is still unsatisfactory, although many 
attempts have been undertaken to promote anti-hypertensive measures (Cutler et al., 
2008; 2011; Li, 2008c). Only 9.3% of patients were reported to have their BP 
controlled (Wang et al., 2014). Further efforts are needed to assist people with 
hypertension to modify unhealthy lifestyle behaviours in order to improve the 
control of their hypertension. 
 
1.3 Research aims, objectives, and research questions 
This study investigated factors that influence adherence to lifestyle modifications for 
Chinese people with hypertension as well as the role of concordance during health 
communication in regards to adherence. This study used a convergent parallel, 
mixed methods design.  
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1.3.1 Research aims 
1) To investigate what and how factors influence adherence to lifestyle 
modifications and provide evidence for intervention to improve adherence in 
health promotion; 
2) To investigate the role of health communication in adherence to lifestyle 
modifications and provide evidence for improving the level of concordance 
during health communication. 
1.3.2 Research objectives 
1) To translate the Leeds Attitudes to Concordance II (LATCon II) Scale from the 
English language into the target, Chinese language; 
2) To evaluate the psychometric properties of the Chinese version of Leeds 
Attitudes to Concordance II (C-LATCon II) scale; 
3) To compare attitudes towards concordance according to different demographic 
and socioeconomic characteristics in Chinese people with hypertension; 
4) To investigate how the four hypothesised factors (demographic and 
socioeconomic characteristics, attitudes towards concordance, self-efficacy of 
conducting lifestyle modifications, outcomes of adherence) influence adherence 
to lifestyle modifications in Chinese people with hypertension; 
5) Using qualitative data, to explore what factors and how factors influence 
adherence to lifestyle modifications in Chinese people with hypertension; 
6) To explore the role of health communication in explaining adherence to lifestyle 
modifications in Chinese people with hypertension. 
1.3.3 Research questions 
Quantitative strand research questions  
1) What are the psychometric properties of the Chinese version of Leeds Attitudes 
to Concordance II scale? 
2) What are the differences between attitudes towards concordance according to 
demographic and socioeconomic characteristics in Chinese people with 
hypertension? 
3) To what extent is the theoretical framework proposed in this study supported by 
the obtained sample data? 
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4) What are the associations among adherence to lifestyle modification and its four 
hypothesised factors (demographic and socioeconomic characteristics, attitudes 
towards concordance, self-efficacy of conducting lifestyle modifications, 
outcomes of adherence) in Chinese people with hypertension? 
Qualitative strand research questions 
5) What are the factors influencing adherence to lifestyle modifications in Chinese 
people with hypertension? 
6) How does health communication influence adherence to lifestyle modifications 
in Chinese people with hypertension? 
 
1.4 Significance 
The present study is significant for three reasons. First, this study has, for the first 
time, investigated concordance during health communication within the Chinese 
population. Second, for the first time, this study explored the association between 
patients’ attitudes towards concordance during health communication and their 
adherence to health behaviours. Third, this study has, for the first time, explored the 
factors influencing adherence to lifestyle modification in Chinese people with 
hypertension, and it has established and tested a framework to explain the theoretical 
linkage between influencing factors and adherence. 
The originality and unique contributions of this study are: 1) Translating and 
psychometrically testing the Chinese version of Leeds Attitudes to Concordance II 
scale to measure attitudes towards concordance during health communication in 
Chinese people with hypertension; 2) testing the model-fit of the proposed 
theoretical framework, including constructs of attitudes towards concordance during 
health communication, self-efficacy of conducting lifestyle modifications, adherence 
to lifestyle modifications and outcomes of lifestyle modifications; 3) quantitatively 
and qualitatively analysing the factors influencing adherence to lifestyle 
modifications and the role of concordance during health communication in 
influencing adherence in Chinese people with hypertension. The results of this study 
provided evidence for designing interventions to improve the level of adherence to 
lifestyle modifications. 
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CHAPTER 2: LITERATURE REVIEW 
 
The current chapter reviews the literature related to the topics explored in this study. 
First, risk factors of hypertension are introduced. Then, according to the modifiable 
risk factors and guidelines for hypertension management, the strategies of lifestyle 
modifications are described. Subsequently, three terms, namely, compliance, 
adherence and concordance, are used to describe various lifestyle modifications, 
which in turn, are introduced and compared. The relationships between concordance 
and patient-centred healthcare, evidence-based practice, and shared decision-making 
are also explained. The challenges of practicing concordance are described. Finally, 
the chapter summarises the literature review and articulates the research gap, from 
which the research questions are derived.  
 
2.1 Non-modifiable risk factors 
Non-modifiable risk factors refer to the risk factors which cannot be modified or 
changed in the prevention and treatment of hypertension. Non-modifiable risk 
factors include ageing, gender, race or ethnicity, and heredity. 
2.1.1 Ageing 
Ageing is known to be a dominant risk factor in the progression of hypertension 
(Fukutomi & Kario, 2010). If individuals live long enough, almost all (> 90%) will 
develop hypertension (Cooper et al., 2005; Victor, 2011). In the US, a seven-year 
cohort study (n = 14,178) revealed that the prevalence of hypertension increased 
from only 3.6% in the population for people aged less than 18 years old (Hansen, 
Gunn, & Kaelber, 2007) to 29% in the adult population (≥ 18 years old) (Ostchega, 
Yoon, Hughes, & Louis, 2008). Another recent US survey of 30 million patient 
medical records reported that the prevalence of hypertension was only 0.3% in the < 
20 year-old group, 6.2% in the 20-39 year-old group, 27.2% in the 40-59 year-old 
group, and 54.6% in the over 60 year-old group (Crawford et al., 2010). Similar 
positive, linear associations between ageing and hypertension prevalence have been 
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reported in China (Wu et al., 2008). According to the data from the International 
Collaborative Study of Cardiovascular Disease in ASIA (InterASIA) (n = 15,838), 
the prevalence of hypertension increased from 14.1% (35-44 year-old group), to 27.5% 
(45-54 year-old group), 39.8% (55-64 year-old group), and then 48.8% in the 65-74 
year-old group (Gu et al., 2002). The China National Nutrition and Health Survey 
(CNNHS) (n = 147,472) also revealed a similar trend in the increase of hypertension 
prevalence due to ageing: 9.1% in the 18-44 year-old group, 29.3% in the 45-59 
year-old group, and 49.1% in the ≥ 60 year-old group (Wang, 2005). All of the 
surveys showed that the prevalence of hypertension rises progressively with age. 
The mechanism of the ageing risk factor for the development of hypertension is 
generally considered to be the marked changes in arterial structure and function, 
renal function, sympathetic nerve system activity, and rennin-angiotensin-
aldosterone system activity (Fukutomi & Kario, 2010). These changes cause a 
reduction in compliance of elastic arteries, increased vascular stiffness, functional 
kidney decline and resulting dysregulation of effective sodium excretion by the 
kidney, and overactivity of the sympathetic nervous system (Anderson, 1999).  
2.1.2 Gender 
Gender is another important non-modifiable risk factor which influences the 
development of hypertension. Many studies (Gu et al., 2002; National Center for 
Health Statistics, 2010; Oganov et al., 2011; Victor, 2011; Wu et al., 2008) showed 
that men reported higher hypertension prevalence than women before a certain age 
period, after which the situation was reversed, with hypertension prevalence in 
women exceeding that in men. The US National Health and Nutrition Examination 
Survey (NHANES) data (2010) showed a higher hypertension prevalence in males 
than in females in those under 54 years old, a similar gender prevalence in the 55-64 
year-old group, and lower hypertension prevalence in males than females in the ≥ 65 
year-old group. Other surveys reported different age periods when the comparison of 
hypertension prevalence between males and females was reversed: 45-59 years old 
according to CNNHS (Wu et al., 2008) and 55-64 years old according to InterASIA 
(Gu et al., 2002).  
Many studies associated the influence of gender on hypertension prevalence with 
menopause (Beaufils, 2006; Masszi, 2002; Rappelli, 2002; Staessen, Celis, & Fagard, 
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1998). Premenopausal oestrogen levels inhibit the progression of atherosclerosis 
(Maas & Franke, 2009) and lower the prevalence of cardiovascular events (Rappelli, 
2002). Postmenopausal women have higher BP, both at rest and in response to 
mental stress, than premenopausal women of the same age (Beaufils, 2006; Masszi, 
2002; Mercuro et al., 2004; Staessen et al., 1998). However, some studies (Brett & 
Chong, 2001; Hawkins, Mittapally, Chang, Nahum, & Gricar, 2010) reported that 
the association between gender and hypertension prevalence was still uncertain. 
Studies investigating the effect of menopausal hormone replacement therapy (HRT) 
on BP level have shown inconsistent results (Hawkins et al., 2010). Brett (2001) 
pointed out that there is no substantial difference in the hypertension prevalence 
between HRT users and nonusers. Some studies reported no significant effects 
(Czarnecka et al., 2004; Mills et al., 2003), a decrease in BP in both normotensive 
and hypertensive people (Wong, Wong, Handa, & Abbott, 2005), and a selective rise 
in SBP (Ashraf & Vongpatanasin, 2006). 
2.1.3 Race/Ethnicity 
Some ethnicities are reported to possess a higher prevalence of hypertension than 
people from other ethnic backgrounds. African Americans are considered to be the 
ethnic group that experiences the highest prevalence of hypertension in the world. 
Cooper (2005) pointed out that hypertension prevalence in African Americans was 
44%, while for US Caucasians, it was only 26.8%. The population of African 
Americans tends to develop hypertension earlier and the average BP is higher than 
that of the Caucasian population (Roger et al., 2011).  
The association between ethnicity and hypertension is believed to be influenced by 
acculturation (Steffen, Smith, Larson, & Butler, 2006; Teppala, Shankar, & 
Ducatman, 2010). A comparative study of hypertension prevalence (n = 85,000) in 
populations of people from European vs. African descent showed that the prevalence 
for African Americans was 44%; among the other two African descent populations, 
however, Jamaica reported 28.6%, while Nigeria reported only 13.5% (Cooper et al., 
2005). The difference among the three populations of African origin reflected the 
transition to adopt an industrialised lifestyle, or acculturation. A similar association 
between ethnicity and acculturation also happened to people of Chinese origin who 
had adopted different lifestyles in various countries. The US Multi-Ethnic Study of 
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Atherosclerosis (MESA) (n = 6,814) reported a 39% hypertensive prevalence among 
people of Chinese origin for people aged between 45–84 years old (Kramer et al., 
2004). A UK survey (n = 1,831) reported a 38.8% hypertension prevalence in people 
of Chinese origin who were aged between 16-86 years old (Wan, 2003). Compared 
with the 2014 national survey, with regards to hypertension prevalence in the ≥ 18 
year-old adults in mainland China (29.6%) (Wang et al., 2014), corresponding 
figures in developed countries were much higher. The gradients in hypertension 
prevalence across geographically separate populations of people from the same racial 
group, highlight the role of acculturation (Kaplan, Chang, Newsom, & McFarland, 
2002; Moran et al., 2007). The fact that lifestyle is a modifiable risk factor explains 
the role of acculturation in hypertension prevalence. 
2.1.4 Heredity 
Those with a family history of hypertension are more likely to develop it than others. 
Many children of hypertensive parents have slightly elevated BP, even as infants. 
The heritability of hypertension was often believed to be between 30% and 60% 
(Shih & O'Connor, 2008). The association between heredity and hypertension is 
related to multiple contributory genes. Since this study focuses on modifiable risk 
factors and lifestyle modifications, further mechanisms of heredity factors on 
hypertension are not further elucidated in this section. 
 
2.2 Modifiable risk factors  
Modifiable risk factors of hypertension, which are the focus of this study, refer to the 
risk factors which can be reduced or prevented by modifications to lifestyle 
behaviours or by pharmacological treatment. These risk factors include: being 
overweight; unhealthy dietary habits; smoking; high stresses; and leading a 
sedentary lifestyle.  
2.2.1 Overweight and obesity 
Classifications of overweight and obesity 
Overweight and obesity are defined as abnormal or excessive fat accumulation that 
may impair health. The WHO recommends a body mass index (BMI), measured as 
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weight divided by height squared (kg/m2), as the universal criteria for overweight (≥ 
25 kg/m2) and obesity (≥ 30 kg/m2) (World Health Organization). The WHO BMI 
classifications (cut-off points) of overweight and obesity are originally based on 
western populations and are intended for international use. However, BMI varies 
according to differences in ethnicity, culture, social and economic conditions, and 
nutrition transitions among populations in the world (WHO expert consultation, 
2004). The WHO Expert Consultation committee have identified that Asian people 
with a high risk of cardiovascular disease have a substantially lower BMI than the 
existing WHO cut-off point for overweight (Hacihasanoğlu & Gözüm, 2011; WHO 
expert consultation, 2004). As a result, WHO BMI cut-off points do not provide 
sufficient evidence for taking action on risks related to overweight and obesity in 
many populations within Asia (WHO expert consultation, 2004).  
In order to establish the BMI classifications for the Chinese population, the Working 
Group on Obesity in China conducted a cross-sectional survey (n = 240,048) and a 
cohort study (n = 61,900), and analysed the relationship between BMI and morbidity 
of cardiovascular diseases (International Life Science Institute Focal Point in China 
& Coorperative Meta-analysis Group of China Obesity Task Force, 2001). The BMI 
cut-offs for the Chinese population are adjusted lower to 24 kg/m2 for overweight 
and 28 kg/m2 for obesity (International Life Science Institute Focal Point in China & 
Coorperative Meta-analysis Group of China Obesity Task Force, 2001). Another 
study (n = 6,162) suggested that the cut-off values of BMI 23.5 kg/m2 for women 
and 22.5 kg/m2 for men provided the highest sensitivity and specificity (60%) for 
hypertension in Chinese adults (18-65 years old) from CNNHS (Nguyen, Adair, He, 
& Popkin, 2008). Both studies reflected that the BMI cut-off values should be lower 
in Chinese people than those in western populations for appropriately predicting the 
prevalence of hypertension. The current classifications used by the Chinese Ministry 
of Health are overweight at 24 ≤ BMI < 28 kg/m2 and obesity at BMI ≥ 28 kg/m2 
(Chinese Ministry of Health, 2010). 
Association between overweight/obesity and hypertension 
Overweight and obesity are major risk factors for the development of hypertension. 
Many studies show significant and strong relationships between overweight/obesity 
and the prevalence of hypertension (Borges, Cruz, & Moura, 2008; Julius, Valentini, 
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& Palatini, 2000; Kaufer-Horwitz, Peláez-Robles, Lazzeri-Arteaga, Goti-Rodríguez, 
& Avila-Rosas, 2005; Maniecka-Bryla, Szymocha, & Bryla, 2011; Moore et al., 
2005; Uhernik, Erceg, & Milanović, 2012; Zhang, Zhang, Zhang, & Wang, 2011). 
The risk of being hypertensive is two to six times higher in overweight people 
(Uhernik et al., 2012) and five times higher in obese people (Perez, Gutierrez, 
Vioque, & Torres, 2001).  The 4th round of the US National Health and Nutrition 
Examination Survey (NHANES, 1999-2002) showed a clear linear relationship 
between the increase in BMI and the prevalence of hypertension (Bays, Chapman, 
Grandy, & SHIELD Study Group, 2005; Harold E. Bays, Richard H. Chapman, 
Susan. Grandy, & SHIELD Study Group, 2005). According to the Framingham heart 
study, 70% of males and 60% of females with hypertension were obese (Maniecka-
Bryla et al., 2011).  
A similar linear relationship between overweight/obesity and hypertension has been 
reported in the Chinese population (Feng et al., 2012; Gao et al., 2013; Meng et al., 
2011; Ruan et al., 2013; Wu et al., 2008). According to CNNHS, the prevalence of 
hypertension was three times higher in Chinese obese people compared with those of 
normal weight in both sexes (Wu et al., 2008). Xu (2008) found that the average 
BMI (26.5 kg/m2) in the hypertensive group was significantly higher than that (24.7 
kg/m2) in the normotensive group. A study undertaken in Beijing (n = 5,670) 
reported a similar linear relationship between BMI (normal weight, overweight, and 
obesity) and prevalence of hypertension (25.2%, 45.5%, and 61.7%) (Cai, Liu, 
Zhang, Li, & Wang, 2012).  
The strength of the association between overweight/obesity and hypertension is 
influenced by age and gender (Borges et al., 2008; Bramlage et al., 2004; Kaufer-
Horwitz et al., 2005; Perez et al., 2001; Uhernik et al., 2012). The Hypertension and 
Diabetes Risk Screening and Awareness (HYDRA) study in Germany (n = 45,125) 
reported a fivefold increase in hypertension prevalence with BMI increases from 
18.5-24.9 kg/m2  to ≥ 40 kg/m2 in the 16-29 year-old group, and a fourfold increase 
in the 30-44 year-old group, and only a modest increase of 10% in the > 75 years age 
group (Bramlage et al., 2004). In a cross-sectional survey (n = 2,620), Borges (2008) 
found that compared with people of normal weight, the increase in risk of 
hypertension in people who were overweight and obese was different between 
genders. In the male population, the risks of hypertension were 1.8 and 6.33 times 
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higher in cases of overweight and obesity than with a normal weight, while the risk 
of hypertension was 2.48 and 3.33 times higher in cases of overweight and obesity 
than normal weight within the female population. This result suggested that 
overweight females have a higher risk of developing hypertension than overweight 
men, but that obese women have a lower risk of developing hypertension than obese 
men. Two other cross-sectional surveys conducted by Humayun et al. (2009) (n = 
1,006) and Stryjewski et al. (2011) (n = 1,188) also reported similar results.  
2.2.2 Unhealthy dietary habits 
Unhealthy dietary habits have long been considered as risk factors for developing 
hypertension. Unhealthy dietary habits include a diet high in sodium and fat, and 
excessive alcohol consumption. The evidence of the association between unhealthy 
dietary habits and hypertension can be viewed from the following perspectives: 1) 
animal experiments proved that unhealthy dietary feeding causes hypertension (Gu, 
Bailey, Tan, Shparago, & Young, 2008; Gu et al., 2009; Roberts et al., 2005; 
Samuelsson et al., 2008); 2) people with unhealthy dietary habits reported a higher 
hypertension prevalence (Adrogué & Madias, 2007; Drenjančević-Perić et al., 2011); 
and 3) restriction of unhealthy dietary habits prevented hypertension and lowered BP 
(Appel et al., 1997; Beilin, Burke, Puddey, Mori, & Hodgson, 2001; Folsom, Parker, 
& Harnack, 2007; Harnden, Frayn, & Hodson, 2010; O'Shaughnessy, 2006; Troyer, 
Racine, Ngugi, & McAuley, 2010). The following sections detail the effects of 
maintaining a diet high in sodium, high fat, and high alcohol consumption on 
hypertension development. 
High sodium diet 
Sodium represents the single most important factor in the diet that affects BP 
(O'Shaughnessy, 2006). The amount of dietary salt consumed is an important 
determinant of BP levels and constitutes a risk factor for hypertension (Beilin et al., 
2001). Louis Dahl (2005) reported a positive linear relationship between the 
prevalence of hypertension and salt intake. A daily intake of less than 2 grams of 
sodium (equates to 5 grams of salt) per person is recommended by WHO to reduce 
the risk of hypertension (World Health Organization, 2003b). Nonetheless, data from 
various countries show that many people continue to consume much higher 
quantities of salt than the recommended amount. For instance, in the US, the average 
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intake of sodium is approximately 3.3 grams per day (United States Department of 
Agriculture Agricultural Research Service, 2010). By comparison, Chinese people 
consume about 6.3 grams of sodium per day (Zhai & Yang, 2006), which is more 
than three times that of the WHO recommended amount.  
The association between a diet high in sodium and hypertension prevalence is often 
explained by “Salt sensitivity”. Salt sensitivity accounts for the increase in BP as a 
response to the increase in salt intake (Trepiccione, Zacchia, & Capasso, 2012). The 
most often cited definition is a ≥ 3-10% or 3-10 mmHg change in mean arterial 
pressure (MAP) (Chen, 2010). Kidney disease is believed to be the reason for salt 
sensitive hypertension, because the kidneys are not able to excrete sodium as fast as 
it is taken in (Haddy, 2006; Trepiccione et al., 2012). Excess sodium in the body 
increases the extracellular fluid volume, which causes an increase in blood volume 
and BP (Haddy, 2006; Trepiccione et al., 2012). The data from the Genetic 
Epidemiology Network of Salt Sensitivity (GenSalt) in China indicates that about 39% 
of Chinese adults were salt sensitive (Chen, 2010). Salt sensitivity has been 
identified as a factor associating a high sodium diet with hypertension prevalence in 
the Chinese population. 
High fat diet 
Dietary fat, with fatty acids as the main components, has long been implicated in the 
aetiology of hypertension (Beegom & Singh, 1997; Ralston, Lee, Truby, Palermo, & 
Walker, 2012). Fats are classified according to the type of fatty acids that are made 
of: saturated fatty acid (SFA), monounsaturated fatty acid (MUFA), and 
polyunsaturated fatty acid (PUFA). There is a strong and consistent relationship 
between SFA intake and hypertension prevalence, whereas MUFA and PUFA exert 
beneficial effects against hypertension. SFA, commonly found in animal fats, 
increases blood viscosity, vascular stiffness, and thereby, BP. There is a trend of BP 
reduction following a high-MUFA diet intervention compared with a high-SFA diet 
(Piers et al., 2003; Rasmussen et al., 2006). The beneficial effect of low-fat diets on 
the regulation of BP is due to the reduction in SFA, rather than total dietary fat per 
se (Hall, 2009). 
CNNHS reported an increasing fat consumption in the daily energy intake in the 
Chinese population. Average individual fat intake per day increased sharply from 
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48.1 grams in 1982 and 58.3 grams in 1992 to 76.2 grams in 2002 (Wang, 2005). 
The proportion of fat to all nutrient energy provision increased from 27% in 1992 to 
35% in 2002, which was more than the 30% recommended by the WHO (Wang, 
2005).  This increasing trend of daily fat intake partially contributes to the increasing 
hypertension prevalence in the Chinese population. 
Alcohol consumption 
The effect of alcohol consumption on hypertension prevalence is largely decided by 
the quantity of alcohol intake. According to the quantity of alcohol intake, the 
alcohol consumption can be classified into light-moderate (≤ 2 drinks/day, 30 ml 
ethanol) and excessive (≥ 3 drinks/day, 45 ml ethanol) alcohol consumption (Klatsky, 
Koplik, Gunderson, Kipp, & Friedman, 2006).  
Studies consistently reported the positive association between excessive alcohol 
consumption and hypertension prevalence (Cushman, 2001; Huntgeburth, Ten 
Freyhaus, & Rosenkranz, 2005; Sesso, Cook, Buring, Manson, & Gaziano, 2008).  
For example, in a 6-year cohort study which recruited 8,334 of the US 
Atherosclerosis Risk (ARIC) in Communities Study participants, found that the 
increase of BP was initiated above a threshold level of 210 grams of ethanol per 
week (Fuchs, Chambless, Whelton, Nieto, & Heiss, 2001).  
Nevertheless, the results of the association between light-moderate alcohol intake 
and hypertension prevalence are inconsistent, and there are three main differences in 
the results. First, some studies reported a beneficial effect of light-moderate alcohol 
consumption on hypertension and therefore suggested that a J or U-shaped 
association existed between the quantity of alcohol consumption and hypertension 
prevalence (Cushman, 2001; Huntgeburth et al., 2005). For example, Sesso et al. 
(2008) in a 22-year cohort study (n = 42,303) demonstrated that light-moderate 
alcohol intake had a beneficial effect on hypertension prevalence in females, but a 
deleterious effect in males. Second, some other studies have not found this 
association (Fuchs et al., 2001; Klatsky & Gunderson, 2008). For example, Fuchs et 
al. (2001), based on a 6-year cohort study (n = 8,334), reported that there was no 
substantial association between light-moderate alcohol intake and hypertension 
prevalence in the Caucasian US population. Third, some studies pointed out that 
light-moderate alcohol consumption also increased BP level. For example, four 
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cross-sectional and prospective studies (n = 127,212, 5,275, 1,101, and 3,789 
respectively) revealed the deleterious effect of light-moderate alcohol consumption 
on hypertension prevalence (Klatsky, Koplik, et al., 2006; Nakanishi, Makino, 
Nishina, Suzuki, & Tatara, 2002; Ohmori et al., 2002; Saremi, Hanson, Tulloch-Reid, 
Williams, & Knowler, 2004). A systematic review and meta-analysis also showed 
that the risk for hypertension was linearly associated with the quantity of alcohol 
consumption (Taylor et al., 2009). 
Beilin (2006) explained the different effect on hypertension prevalence between 
light-moderate and excessive alcohol consumption, and pointed out that the effect 
needed to be viewed with circumspection and from a number of viewpoints. First, 
excessive drinkers are far less likely to participate in surveys than others, which 
causes underestimation (Beilin & Puddey, 2006). Second, past or present alcohol 
consumption might be underreported in all kinds of alcohol drinkers (Klatsky, 
Gunderson, Kipp, Udaltsova, & Friedman, 2006). Third, it is always difficult to 
sufficiently quantify drinking patterns because these are highly associated with 
socioeconomic and other lifestyle behaviours, many of which may not be measured 
accurately enough for adequate adjustments in statistical models (Sesso et al., 2008) 
(Beilin & Puddey, 2006; Fuchs et al., 2001). It should also be noted that ethnicity 
and gender are two crucial factors influencing the effect of alcohol intake on 
hypertension prevalence (Fuchs et al., 2001; Sesso et al., 2008). 
In China, the average quantity of alcohol consumption per capita (≥ 15 year-old) has 
increased from 1.7 litres in 1980 to 4.45 litres in 2001 (Ma & Kong, 2006b). There 
are three types of alcohol commonly consumed by the Chinese population: grain-
based liquors, fruit-based wines, and beer (Ma & Kong, 2006b). The alcohol content 
varies considerably from types, brands, and production places in China. According to 
the data from CNNHS, 39.6% of males and 4.5% of females ≥15 years of age 
reported consuming alcohol (Ma & Kong, 2006b), which suggests a large difference 
of alcohol consumption between males and females in the Chinese population. 
2.2.3 Smoking 
Smoking is considered to be one of the most important causes of hypertension 
(Virdis, Giannarelli, Neves, Taddei, & Ghiadoni, 2010). The mechanism of the effect 
of smoking for developing hypertension is related to sympathetic activation, 
19 
 
Chapter 2: Literature Review 
 
oxidative stress, acute vasopressor effects, endothelial dysfunction, vascular injury, 
plaque progression, and increased arterial stiffness (Bowman et al., 2007; Jatoi et al., 
2007; Scallan, Doonan, & Daskalopoulou, 2010; Virdis et al., 2010).  
The effect of smoking on BP is always reported differently according to the number 
of cigarettes smoked. A 14-year cohort study (n = 8,251) revealed that smoking was 
independently related to the onset of hypertension among males, and that smoking 
affected SBP more than DBP (Dochi et al., 2009). In females, cigarette smoking was 
modestly associated with an increased risk of developing hypertension based on the 
data from a 10-year cohort study (n = 28,236) (Bowman et al., 2007).  
However, some studies show a beneficial effect of light smoking on BP level. The 
European Prospective Investigation into Cancer and Nutrition-Florence cohort (n = 
7,601) stated that current smokers, especially those smoking less than 10 cigarettes 
per day, had lower BP than non-smokers or female former-smokers (Masala et al., 
2008; Virdis et al., 2010). Another cross-sectional survey conducted in England (n = 
33,860) found a significantly strong positive effect of light smoking on BP after 
adjusting for possible confounding variables, such as age, BMI, social class, and 
alcohol consumption (Primatesta, Falaschetti, Gupta, Marmot, & Poulter, 2001).  
Like the consumption of alcohol, the Chinese population reported a similarly large 
gender difference with respect to smoking. CNNHS used six months duration of 
smoking or longer to define a smoking habit. Based on the data from CNNHS, 50.2% 
males (≥15 year-old) had a smoking habit, whilst the corresponding figure was only 
2.8% in females (Ma & Kong, 2006a).  
2.2.4 High stress 
Stress is conceptualised as the perception of environmental demands that are 
believed to exceed one’s resources for adapting to the situation (Cohen, Janicki-
Deverts, & Miller, 2007). Different life stressors are occupational stress, social 
isolation, marital stress, low socioeconomic status, and racial discrimination, most of 
which are increasing in the modern world  (Bojar, Humeniuk, Owoc, Wierzba, & 
Wojtyła, 2011; Hamer & Steptoe, 2012; Jovanović & Jovanović, 2004; Rosenthal & 
Alter, 2012; Spruill, 2010; Yu, Zhou, Gu, et al., 2009). Some of the most common 
sources of stress are found in the work situation in adults (i.e. occupational stress), 
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which has been long found to be associated with hypertension prevalence (Greiner, 
Krause, Ragland, & Fisher, 2004; Markovitz, Matthews, Whooley, Lewis, & 
Greenlund, 2004; Rosenthal & Alter, 2012; Tsutsumi, Kayaba, Tsutsumi, & Igarashi, 
2001). The impact of stress on the development of hypertension involves a 
sympathetic nervous system response, in which release of catecholamines leads to 
increased heart rate, cardiac output, and increased BP level (Kaushik et al., 2004; 
Spruill, 2010). 
Few studies have investigated the association between stress and hypertension in the 
Chinese population. Work-related stress (Lin et al., 2013; Yu, Zhou, Jiang, Gu, & 
Wang, 2008; Yu, Zhou, Jiang, et al., 2009) and family-related stresses (Xu et al., 
2004) are the two primary types of stress sources in Chinese people with 
hypertension. A cross-sectional survey (n = 421) investigated the influencing effect 
of stresses on BP level in the Chinese population and reported that SBP level of 
people with high work-related stress and high family-related stress are 3.0 and 3.3 
mmHg higher than those of people with low work-related stress and low family-
related stress, respectively (Xu et al., 2004). No DBP difference was found in people 
with different work-related stress and family-related stress. The reasons for different 
effects of stress on SBP and DBP in the Chinese population are still unclear.   
2.2.5 Sedentary lifestyle 
Sedentary lifestyle, or physical inactivity, refers to activities that do not increase 
energy expenditure substantially above the resting level and includes activities such 
as sleeping, sitting, lying down, and watching television, and other forms of screen-
based entertainment (Pate, O'Neill, & Lobelo, 2008). It is generally cited that a 
sedentary lifestyle is defined as expending less than 1.5 kcal/kg/day in leisure 
physical activities (Canadian Institute for Health Information, 2007). A sedentary 
lifestyle is regarded as one of the risk factors for the development of hypertension. 
Individuals with a sedentary lifestyle were reported to have a 30–50% greater risk 
than physically more active individuals for developing high BP (Baster & Baster-
Brooks, 2005). Regular physical activity reduces cardiovascular risk in its own right, 
reduces cardiovascular risk factors, such as overweight and obesity, improves the 
levels of high-density lipoprotein cholesterol, helps protect against Type 2 Diabetes, 
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and therefore prevents hypertension (Australian Institute of Health and Welfare, 
2011). 
CNNHS investigated the physical behaviour of Chinese people from the perspectives 
of occupational physical activity, methods of transportation, exercise, sedentary 
activity, housework, and sleeping (Ma & Kong, 2006c). This survey revealed that 
more than half of the Chinese population reported sitting or standing as their main 
physical behaviour during working hours, instead of walking. In regards to methods 
of transportation, Chinese people walked (64.9%), travelled by bicycle (24.6%), and 
10.5% travelled by car/bus/train (Ma & Kong, 2006c). Chinese people used some 
forms of physical activity to travel, however, only 14.1% of Chinese people reported 
exercising for more than 20 minutes per day, and 93.8% reported being sedentary 
(Ma & Kong, 2006c).  
 
2.3 Lifestyle modifications 
Adoption of healthy lifestyles by people with hypertension is critical for the 
treatment of high BP and is an indispensable part of the therapeutic regimen (Eckel 
et al., 2013). Lifestyle modifications reduce BP, enhance antihypertensive drug 
efficacy, and decrease the risk for developing comorbidities. The importance of 
lifestyle modifications in the prevention and treatment of hypertension has been 
emphasised in the Report from the US Eighth Joint National Committee (JNC 8) by 
the American Heart Association (Eckel et al., 2013). This section describes the 
lifestyle modification strategies that have been employed, based on the modifiable 
risk factors reviewed above, and outlines the recent development in lifestyle 
modifications in Chinese people with hypertension. 
2.3.1 Weight reduction 
Weight reduction has been shown to play an important role in reducing the risk of 
hypertension. The ideal goal of weight reduction is to maintain normal body weight 
(BMI, 18.5-24.9 kg/m2) according to the WHO standard (Hacihasanoğlu & Gözüm, 
2011). The Framingham study reported that a weight loss of 6.8 kg or more led to a 
21-29% reduction in long-term hypertension risk (Moore et al., 2005). Even modest 
weight reductions of 5-10% could improve the control of BP and reduce the amount 
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of medication necessary to achieve goal blood pressures (Wofford & Hall, 2004). 
Several studies showed significant BP decreases due to weight reduction. For 
example, Blumenthal et al. (2000) in a randomised controlled trial (RCT) (n = 133), 
revealed that an average weight loss of 7.8 kg caused a 7.4/5.6 mmHg reduction in 
SBP/DBP. Lean et al. (2011) reported that a loss of 5-10 kg had health benefits, with 
a 10 mmHg decrease in SBP and a 20 mmHg decrease in DBP. 
Aucott et al. (2005; 2009) systematically reviewed literature on the effects of weight 
reduction on BP, and found the effects were not consistently statistically significant. 
The inconsistent results might be related to the insufficient amount and short 
duration of weight reduction (Aucott et al., 2009; Kuller, 2009). The effect of weight 
reduction on BP may have been mediated by other strategies of hypertension 
management, including dietary change, exercise, and antihypertensive medication 
during the trials (Kuller, 2009). It is difficult to disentangle the effects of BP changes 
from diet, exercise, and medication from weight reduction (Kuller, 2009). Kuller 
(2009) called for a special focus on maintaining substantial weight reduction 
(e.g. >10 kg) in the long term (> 3-4 years) to effectively control the elevated BP. 
2.3.2 Low sodium diet and Dietary Approaches to Stop Hypertension (DASH) 
Many studies investigated the effect of lowering sodium intake on BP reduction. He 
et al. (2001) conducted a RCT involving 412 participants and found that salt 
reduction from 8-4 g/day caused an average fall of 8.7/4.5 mmHg in SBP/DBP. Two 
meta-analyses reported that 2.3 g/day and 2.4 g/day sodium intake lowered 
SBP/DBP by 5.8/2.5 and 6.0/2.7 mmHg, respectively (Havas, Roccella, & Lenfant, 
2004; Svetkey et al., 1999). The JNC 8 summarised that 3.3g/day sodium intake 
lowered BP by 7/3 mmHg (Eckel et al., 2013). 
The US National High Blood Pressure Education Program and the American Heart 
Association have broadly recommended the Dietary Approaches to Stop 
Hypertension (DASH) diet as an essential regimen for lifestyle modifications to 
prevent and treat hypertension (Appel et al., 2006; Folsom et al., 2007). DASH was 
designed to test the BP lowering effect of dietary patterns as opposed to individual 
nutrients or nutritional supplements (Sacks et al., 1995). The DASH diet endorses 
fruits, vegetables, and low-fat dairy products, including whole grains, poultry, fish 
and nuts, and recommends reducing consumption of fats, red meat, sweets, and 
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sugar-containing beverages. Accordingly, the recommended diet is rich in potassium, 
magnesium, calcium, and fibre, and is low in total fat, saturated fat, and cholesterol 
(Appel et al., 2006). Studies consistently reported statistically significant effects of 
DASH on BP reduction. Three RCTs were conducted and found that the DASH 
intervention caused the SBP/DBP decrease of 5.5/3.0 mmHg (n = 459) (Appel et al., 
2006), 5.9/2.9 mmHg (n = 412) (Sacks et al., 2001), and 11.4/5.5 mmHg (n = 133) 
(Conlin et al., 2000) in people with hypertension. It should be noted that factors such 
as ethnicity, and baseline sodium intake level, BP level and BMI values influence the 
DASH effect on BP reduction (Jehn, Brotman, & Appel, 2008; Prather, Blumenthal, 
Hinderliter, & Sherwood, 2011; Sacks et al., 2001; Vollmer et al., 2001).  
The combination of a low sodium and DASH diet has been established as having a 
better effect on BP control than either the  low sodium or DASH diet alone (Ard, 
Coffman, Lin, & Svetkey, 2004; Jürgens & Graudal, 2002; Svetkey et al., 1999; 
Vollmer et al., 2001). The DASH-Sodium Collaborative Research Group conducted 
a RCT (n = 412) by combining a low sodium and the DASH diet, and explored the 
effect of diet intervention on BP (Sacks et al., 2001; Svetkey et al., 1999; Vollmer et 
al., 2001). The joint effect of combining low sodium (1.5g/day) and the DASH diet 
was found to lower SBP by 11.5 mmHg (Sacks et al., 2001; Vollmer et al., 2001). 
The joint effect of low sodium and the DASH diet on BP reduction is associated with 
ethnicity, gender, age, and baseline BMI and BP values (Vollmer et al., 2001).  
2.3.3 Moderation of alcohol consumption 
The effect of moderation of alcohol consumption on BP is different between light-
moderate drinkers and heavy drinkers. Two literature reviews summarised 15 RCTs 
to explore the effect of reduction of alcohol consumption on BP values (Cushman, 
2001; Xin et al., 2001). Both pointed out a dose-response relationship between 
alcohol reduction and BP reduction in heavy alcohol drinkers. Klatsky et al. (2008) 
reviewed relevant literature based on cross-sectional studies, case-control studies, 
cohort studies, and RCTs. In this review, avoidance or moderation of excessive 
alcohol consumption (≥ 3 drinks/day) should be conducted for BP reduction. 
However, the effect of moderation of alcohol consumption in light-moderate alcohol 
drinkers is still unclear (Klatsky & Gunderson, 2008).  
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There is no evidence of regular, light-moderate alcohol consumption for 
hypertension protection according to the US National Alcohol Survey (Kerr & Ye, 
2010), although some studies pointed out a lower risk of developing hypertension in 
light-moderate alcohol drinkers (Cushman, 2001; Huntgeburth et al., 2005; Sesso et 
al., 2008). Despite the association between the amount of alcohol consumption and 
hypertension being inconsistent, it is widely recognised that people with 
hypertension should limit alcohol consumption to ≤ 2 drinks (30 ml ethanol) per day 
in men and ≤ 1 drink (15 ml ethanol) per day in women (Appel et al., 2006; 
Chobanian et al., 2003; Cushman, 2001; Huntgeburth et al., 2005; Mancia et al., 
2007).  
2.3.4 Smoking cessation 
Smoking cessation is an important strategy for hypertension management, because 
smoking is one of the risk factors of hypertension. For example, Minami et al. (1999) 
reported substantial and immediate benefits of smoking cessation on BP values 
(RCT, n = 42). Another 12-week follow-up study (RCT, n = 70) showed that 
smoking cessation caused BP reduction (Takami & Saito, 2011). Lee et al. (2001) 
also pointed out that the risk of hypertension was lower after smoking cessation 
within a 12-month follow-up (cohort, n = 8,170). However, some other studies 
showed that the effect of smoking cessation on BP level was not always beneficial. 
Gerace et al. (1991) in a RCT (n = 3,470) found even more cigarette quitters (35%) 
became hypertensive than non-quitters (27%). Janzon et al. (2004) (cohort, n = 3,931) 
found that smoking cessation was related to an increase in hypertension prevalence 
after an, on average, 9-year follow-up. This effect of BP increase after smoking 
cessation is consistent with a 3-year cohort study (n = 2,848) (Suwazono et al., 2010) 
and a 4-year cohort study (n = 8,170) (Lee et al., 2001). The effect of increasing BP 
level is opposite to the original purpose of smoking cessation, and the reason is still 
unclear. It should be noted that according to previous literature, studies with less 
than 1-year follow-up reported beneficial effects of smoking cessation on BP level, 
whilst studies with a follow-up of over three years, demonstrate a negative effect of 
smoking cessation on BP level. This finding implies that the long-term effect of 
smoking cessation might increase BP level, while the short-term effect might 
decrease the BP level. 
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Although some results imply that smoking cessation itself may result in elevated BP, 
these results should not detract from the well-known, harmful effects of cigarette 
smoking, and nor should it encourage smoking (Lee et al., 2001).Therefore, 
hypertensive smokers should be counselled regarding smoking cessation (Mancia et 
al., 2007). 
2.3.5 Stress management 
Stress management is considered to be an effective antihypertensive intervention 
(Dusek et al., 2008; Garcia-Vera, Sanz, & Labrador, 2004; Linden, Lenz, & Con, 
2001; Spence, Barnett, Linden, Ramsden, & Taenzer, 1999). Stress management for 
hypertension includes the provision of a self-help booklet or health information 
delivery, relaxation sessions, problem-solving therapy, and transcendental meditation 
(Dusek et al., 2008; Garcia-Vera et al., 2004; Linden et al., 2001; Spence et al., 
1999). 
Many studies revealed the effect of different strategies of stress management on BP 
reduction. Spence et al. (1999) reviewed three meta-analyses and 6 RCTs, and 
pointed out that individual cognitive therapy had a better effect on SBP/DBP (-15.2/-
9.2 mmHg) than simple relaxation (-9.0/-6.1 mmHg). Two RCTs conducted 
interventions of information delivery, relaxation sessions, and problem-solving 
therapy (n = 43), and an intervention of cognitive therapy (n = 60) respectively, and 
reported a reduction of 2.6/1.5 mmHg and 6.1/4.3 mmHg in SBP/DBP in each group 
(Garcia-Vera et al., 2004; Linden et al., 2001). However, Batey et al. (2000) 
described a non-significant effect of stress management on BP reduction and 
attributed the failure to the ineffective adherence to the intervention (RCT, n = 562). 
Therefore, the types of intervention, and the degree to which the intervention is 
correctly followed, primarily influence the effect of stress management on BP 
reduction. 
2.3.6 Physical activity 
Many studies have demonstrated the beneficial effects of physical activity on BP. 
Four systematic reviews summarised the average effects of physical activity on 
SBP/DBP values: -3.84/-2.58 mmHg (54 RCTs, duration of physical activity ≥ 3 
weeks) (Whelton, Chin, Xin, & He, 2002),  -4.6/2.4 mmHg (105 RCTs, duration of 
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physical activity ≥ 8 weeks) (Dickinson et al., 2006), -7−-32/-2.4−-18 mmHg (3 
RCTs, 4 quasi-experimental studies, and 1 observational study, duration of Tai Chi ≥ 
12 weeks) (Yeh, Wang, Wayne, & Phillips, 2008), and -5−-10/-1−-6 mmHg (9 RCTs, 
duration of physical activity ≥ 24 weeks) (Semlitsch et al., 2013). 
The modes of exercise can be largely classified into aerobic/cardiovascular exercise 
and resistance training. Aerobic/cardiovascular exercise is classified as continuous, 
cyclic movement that incorporates large muscle groups. Examples include walking, 
jogging, cycling, swimming and aerobic dance. Aerobic/cardiovascular exercise is 
the preferred type of activity for treating and preventing hypertension (Goodwin, 
Headley, & Pescatello, 2009; Sharman, La Gerche, & Coombes, 2015). Resistance 
training can be prescribed as an adjunct to aerobic/cardiovascular exercise, because 
this type of exercise helps to maintain and build muscle mass, especially in an ageing 
body. Nevertheless, resistance exercise should not serve as the primary exercise 
program as it does not have the same antihypertensive effects as aerobic exercise 
(Pescatello et al., 2004).  
Some factors influence the exercise efficiency on BP reduction, such as age and 
gender, cost, and risk of complications (Ishikawa, Ohta, Zhang, Hashimoto, & 
Tanaka, 1999; Kokkinos, Narayan, & Papademetriou, 2001; Woo, Derleth, Stratton, 
& Levy, 2006). The amount of exercise has also been considered as an important 
factor influencing the benefit of controlling BP. However, exercise volume 
thresholds at which maximum benefits are derived are difficult to determine 
(Sharman et al., 2015). In clinical practice, a common idea is to recommend patients 
to perform a small but consistent weekly quantity of moderate exercise. A quasi-
experimental study (n = 1,425) (Ishikawa-Takata, Ohta, & Tanaka, 2003) and a RCT 
(n = 88) (Viecili et al., 2009) indicated that the amount of exercise required to reduce 
BP in the hypertensive population might be lower than the current recommendations 
for physical activity. The lower-dose exercise can result in a greater likelihood of 
following the exercise programs because: 1) people feel it easier to participate; 2) the 
costs may be decreased; 3) it can be more safely performed; and 4) physicians may 
feel more comfortable advising patients, especially older patients, to pursue it. So, it 
is important to note that depending on the cardiovascular risk factor of interest, the 
dose of exercise that is required to induce health benefits seems to vary (Ishikawa-
Takata et al., 2003). 
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2.3.7 Lifestyle modifications in Chinese people with hypertension 
Hypertension is increasingly prevalent within the Chinese population. Four national 
cross-sectional surveys reported that the prevalence of hypertension (≥ 15 years of 
age) in China has been increasing rapidly from 5.11% in 1959 (n = 739,204), to 7.73% 
in 1980 (n = 4,012,128), 13.6% in 1991 (n = 950,365), and more recently, 17.7% in 
2002 (n = 153,259) (Writing group of 2010 Chinese guidelines for the management 
of hypertension, 2011). The other two recent large surveys reported a hypertension 
prevalence of 29.6% (n = 50,171; ≥ 18 years of age) (Wang et al., 2014) and 26.6% 
(n = 46,236; ≥ 20 years of age) (Gao et al., 2013). Despite the fact that the Chinese 
government has provided a large amount of support in labour, materials, finances 
and technology as well as policy direction, the outcome of campaigns to prevent and 
control hypertension are still unsatisfactory (Li, 2008c). In view of the presence of 
more feasible, convenient and cheaper lifestyle modifications than medication, the 
Chinese government has called for lifestyle modifications to prevent and control 
hypertension (Li, 2008c, 2008d). The following part of this section introduces the 
implementation of lifestyle modifications in Chinese people with hypertension. 
CNNHS revealed that the average sodium intake within the Chinese population is 
6.3 g/day, more than 3 times the WHO recommended individual daily sodium intake 
(2 g/day) (n = 68,962) (Zhai & Yang, 2006). The interventions of sodium restriction 
focused on the awareness of the importance of sodium restriction in Chinese people 
with hypertension (Chen, Zhou, et al., 2010; Fei, Ru, Zhu, & Wu, 2012). The 
measurements used to evaluate the effects of interventions on sodium intake were 
various, including the usage of “salt spoon” (a small utensil for restricting the 
amounting of salt when cooking) (Li, Liu, Liu, & Feng, 2008; Yang, Xu, Liu, & Wei, 
2007), and the actual amount of salt intake by self-report (Chen, Zhou, et al., 2010) 
or 24-hour urine sodium excretion (Li et al., 2008; Yang et al., 2007). Previous 
studies showed a consistent and beneficial effect of sodium restriction on BP level in 
Chinese people with hypertension. Ding (2012) conducted a quasi-experiment with 
460 Chinese people with hypertension, and found that a decrease of salt intake from 
13.6 g/day to 6.7g/day caused -9/-5.6 mmHg in SBP/DBP change. Zhang (2012), in 
a RCT involving 105 participants, found that a diet that consisted of < 5g/day salt 
intake resulted in lowered SBP/DBP (-7/-6 mmHg).  
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Few studies have been conducted to explore the effects of lifestyle modifications on 
the BP of Chinese people with hypertension, other than a low salt diet. Based on the 
data from CNNHS, Ahn et al. (2011) reported that promoting lifestyle modifications 
(weight reduction, physical activity, and moderation of alcohol consumption) could 
significantly reduce the risk of developing hypertension (n = 1,928). Cai (2003) 
conducted a lifestyle modification intervention (weight reduction, low sodium and 
fat diet, moderation of alcohol consumption, smoking cessation, stress management, 
and physical activity) in 160 Chinese people with hypertension. In Cai’s study, 
although unhealthy lifestyle patterns were significantly modified, the effect on BP 
value was not reported. Ma et al. (2010) conducted a similar study (n = 400) and 
reported that lifestyle modifications significantly decreased the risk of developing 
hypertension in people with normal BP. However, Ma’s study did not report the 
effect of lifestyle modifications on BP value, either. So, further studies need to be 
conducted to explore the factors influencing the implementation of lifestyle 
modifications and the effects of lifestyle modifications on BP level in Chinese 
people with hypertension.  
 
2.4 Development of concepts from compliance and adherence to concordance in 
lifestyle modifications in people with hypertension  
2.4.1 Introduction  
The control of hypertension is unsatisfactory, despite the enormous progress that has 
been made in hypertension management. For instance, in the US, only 45.8% of the 
hypertensive population have their BP controlled at the 140/90 mmHg threshold 
(2011). The corresponding figure is even worse in China (9.3%) (Wang et al., 2014). 
One of the reasons for the unsatisfactory BP control is associated with the level of 
adherence to treatment regimens (World Health Organization, 2003a). The practical 
reality of not adhering to the recommended treatment regimens is a major cause of 
poor health outcomes and increases in healthcare costs (Bissonnette, 2008). 
Estimates of the extent to which people with hypertension adhere to pharmacological 
therapy varies between 50-70% (World Health Organization, 2003a). Lifestyle 
modifications share similar problems with pharmacological therapy in the 
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unsatisfactory degree to which treatment regimens are followed (World Health 
Organization, 2003a).  
Compared with pharmacological therapy, there is limited literature that has 
investigated prevalence of lifestyle modifications (Heymann, Gross, Tabenkin, 
Porter, & Porath, 2011). Most of the limited literature has reported unsatisfactory 
results. For example, only 55.1% of people with hypertension followed salt intake 
restrictions (cross-sectional survey, n = 89) (Ahmed, Abdul Khaliq, Shah, & Anwar, 
2008). Further, even fewer people conduct more than two lifestyle modifications. 
King et al. (2009) pointed out that according to the US National Health and Nutrition 
Examination Survey (NHANES), only 11.7% of the hypertensive population 
conducted all five lifestyle modifications (maintaining a healthy weight, physical 
activity, not smoking, fruit/vegetable diet, moderate alcohol consumption) between 
1988 and 1994. This figure dropped to 4.9% between 2001 and 2006 (King et al., 
2009). Another survey reported that only 11.9% of hypertensive people conducted 
the four latter above-mentioned lifestyle modifications (n = 6,848) (Pronk et al., 
2010). Two RCTs (n = 105 and 83) (Shakudo et al., 2011; Stewart et al., 2005) and 
two longitudinal studies, with an average follow-up duration of 3.5 years (n = 389) 
(Ohta et al., 2005) and 8.6 years (n = 103) (Ohta, Tsuchihashi, Onaka, & Miyata, 
2010), also revealed that the long-term action of salt restriction was below 
satisfactory. These results showed that further research is necessary to establish 
effective strategies to improve the degree to which people with hypertension follow 
the recommended lifestyle modifications. 
Compliance, adherence and concordance are the three terms often used 
interchangeably to mean the degree to which people with hypertension follow 
lifestyle modifications (Folsom et al., 2007; Gates, Tanaka, Hiatt, & Seals, 2004; 
Horne, Clatworthy, & Hankins, 2010; Ohta et al., 2010; Stewart et al., 2005). 
However, these three terms have different emphases and are not synonymous with 
each other (Aronson, 2007a; Bell, Airaksinen, Lyles, Chen, & Aslani, 2007; Fraser, 
2010; Hobden, 2006; Lawn, 2011; Segal, 2007). The objectives of this section are to: 
1) describe the development of concepts from compliance and adherence to 
concordance; 2) identify the difference between these three terms; and 3) analyse the 
benefits, determinants, assessment, and challenges of concordance in people with 
hypertension.   
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2.4.2 From compliance and adherence to concordance 
From compliance to adherence 
A health professional-led approach to prescribing treatment is described as 
“compliance” (Fraser, 2010). Traditionally, the term “compliance” has been 
employed to mean “the extent to which patients comply with health professional’s 
advice and follow the regimen” (World Health Organization, 2003a). Non-
compliance describes the process whereby patients may follow a treatment regimen 
but deviate from health professional’s expectations (Chatterjee, 2006; Hobden, 2006; 
Stevenson, 2004). Under compliance, health professionals hold paternalistic attitudes 
towards patients, and therefore, compliance has been criticised (Aronson, 2007a; 
Bell et al., 2007; Fraser, 2010; Lawn, 2011). Paternalism is the traditional model of 
the health professional-patient relationship in which health professionals are the 
experts and patients are passive, obedient and unquestioning recipients of medical 
instructions (Britten & Weiss, 2004). Paternalism can impose treatment on patients 
against their will (Lawn, 2011). The WHO attempts to change the undertone of 
blame related to compliance by introducing the term ‘adherence’ (World Health 
Organization, 2003a). 
The definition of adherence is “the extent to which patients’ behaviour (i.e. taking 
medication, following a diet, and/or executing lifestyle change) corresponds with 
agreed recommendations from health professionals” (World Health Organization, 
2003a). The main difference between compliance and adherence is that adherence 
requires patients’ agreement to the recommendations (Horne et al., 2005). Non-
adherence means patients do not keep to the agreed treatment regimen (Hobden, 
2006). These two terms reflect different perspectives of the same phenomenon: the 
degree to which patients’ health behaviour matches their treatment regimen (Horne 
& Weinman, 2004). However, both compliance and adherence describe the ultimate 
health behaviours conducted by the patient. As with compliance, adherence sheds no 
light on the reasons or motivations for patients’ treatment regimen-taking behaviour 
(Fraser, 2010; Snadden, 2007), and according to several authors (Bell et al., 2007; 
Hobden, 2006; Mullen, 1997), is not very different to compliance. 
Only a few studies have investigated adherence with lifestyle modifications and 
analysed the reasons for non-compliance/non-adherence in people with hypertension 
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(Ahmed et al., 2008; Heymann et al., 2011; Ohta et al., 2010; Reiners & Nogueira, 
2009). Previous studies articulated two main reasons for non-compliance/non-
adherence. First, some studies attributed the reasons for non-compliance/non-
adherence with lifestyle modifications in people with hypertension to their low 
educational level and poor knowledge of hypertension (Uzun et al., 2009), cultural 
factors (Serour, Alqhenaei, Al-Saqabi, Mustafa, & Ben-Nakhi, 2007), and health 
professionals’ inadequate counselling strategies (Ahmed et al., 2008; Heymann et al., 
2011; Stewart et al., 2005). As a result, suggestions were proposed to improve the 
perceptions of lifestyle modifications in those with hypertension (Uzun et al., 2009), 
to perform long-term consultations to remind patients to implement lifestyle 
modifications (Ahmed et al., 2008), and to develop health professionals’ counselling 
skills to improve the effectiveness of consultations (Heymann et al., 2011). Second, 
the different perceptions on following treatment regimens between patients and 
health professionals caused non-adherence (Reiners & Nogueira, 2009). From the 
health professionals’ perspective, they believe that they should be regarded as 
undisputed agents and that patients’ not following the treatment regimens should be 
considered as non-compliant/non-adherent. From the patients’ perspective, if the 
regimens delivered are unfeasible and unacceptable, they might choose to conduct 
the regimens in their own ways. Some ways of managing treatment may be seen as 
non-compliance/non-adherence in health professionals’ eyes, but to patients, are 
considered to be reasonable behaviours.  
Health professionals have expertise in the diagnosis and treatment of hypertension, 
whereas patients are experts in their own lives (Segal, 2007). The reasons for non-
adherence to lifestyle modification are not always patient-related. For example, 
lifestyle modifications are too complex and difficult to adhere to, or facilities for 
exercise are unavailable. Impaired executive function (Brock, Brock, & Thiedke, 
2011) and culture (Serour et al., 2007) should be also considered as other reasons for 
non-adherence. The consequences of people with hypertension acting against the 
recommended lifestyle modifications may, in some cases, reflect their own 
preferences and rational discourses in relation to healthcare, and a measured action 
in response to a cognitive appraisal of risks versus benefits. People with 
hypertension may become frustrated if their preferences are not elicited and taken 
into account when health professionals recommend lifestyle modifications, and they 
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possibly decide not to follow the regimens. So, it is inappropriate to attribute the 
reasons for non-adherence to recommended lifestyle modifications only to patient-
related factors (World Health Organization, 2003a). Rather, people with 
hypertension need to be supported, instead of being blamed.  
From compliance and adherence to concordance 
The concept of concordance originates from a focus on a medical problem: “Why do 
people not follow the treatment, as directed?” When viewed from the patients’ 
perspective, they do not necessarily consider their non-adherent behaviours as a 
problem, but rather, as reasoned decision-making (Stevenson, 2004). The publication 
of the concordance report (Royal Pharmaceutical Society of Great Britain, 1997) 
signals a new way of thinking about the communication between patients and health 
professionals (Britten & Weiss, 2004). Concordance shifts the focus of patients’ 
adhering to the recommended treatment regimens to establishing effective health 
communication when treatment regimens are recommended.  
Concordance is a difficult concept to define but few would disagree with its central 
tenet that a treatment regimen should take into account patients’ beliefs and 
expectations and involve patients as an equal partner in their own healthcare (Horne 
& Weinman, 2004). Concordance is defined as an agreement reached after 
negotiation between patients and health professionals that respects the beliefs and 
wishes of patients in determining whether, when and how treatment regimens are to 
be taken (Aronson, 2007b). It refers to a process where patients and health 
professionals actively work together towards a therapeutic relationship through an 
open exchange of information, mutual understanding, and joint negotiation or 
compromise (De las Cuevas, 2011; Stevenson, 2004). Although reciprocal, this is an 
alliance in which health professionals recognise the primacy of patients’ decisions 
about taking the recommended treatment regimens (Horne & Weinman, 2004). 
Concordance implies the development of an equal partnership between two parties, 
based on realistic expectations, as opposed to misunderstanding, distrust and 
concealment (Bell et al., 2007; Bissonnette, 2008). It is generally agreed that 
concordance fits better with chronic health conditions, rather than acute management 
(Horne et al., 2005; Stevenson, 2004), because patients with chronic health 
conditions are often in the best position to know what they need in terms of 
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managing their own conditions. The lifelong and chronic characteristics of 
hypertension necessitate an effective interaction between patients and health 
professionals, and therefore a concordant health communication. 
Concordance is not synonymous with either compliance or adherence for the 
following reasons: 1) compliance or adherence refers to one party – the patient, 
whereas concordance refers to two parties – patients and health professionals 
(Britten & Weiss, 2004; Horne & Weinman, 2004); 2) compliance or adherence 
describes patients’ health behaviour after health communication, while concordance 
focuses on health communication (Horne & Weinman, 2004); 3) compliance has 
been criticised for suggesting an unequal and paternalistic relationship between two 
parties in therapeutic decision-making (Britten & Weiss, 2004; Fraser, 2010; Hobden, 
2006; Jordan, Ellis, & Chambers, 2002), whereas concordance describes an equal or 
alliance-like partnership between both parties to achieve shared goals (Bell et al., 
2007; Jones, 2004);  and 4) an individual patient can be non-compliant or non-
adherent but cannot be non-concordant – only a health communication between 
patients and health professionals can be non-concordant (Britten & Weiss, 2004). 
Concordance ought to be used to describe health communication, but not individual 
health behaviours (Bell et al., 2007; Hobden, 2006; Horne & Weinman, 2004). 
Adherence (but not compliance) ought to be used to describe health behaviours, for 
example, lifestyle modifications conducted by people with hypertension. A 
concordant health communication can contribute to increasing the level of adherence 
to health behaviours (Ahmed et al., 2008; Bane, Hughes, Cupples, & McElnay, 2007; 
Horne et al., 2010; Horne et al., 2005). The evolution from compliance, adherence to 
concordance reveals a shift of focus in health promotion from merely evaluating 
patients’ individual health behaviours to focusing on the earlier stage – establishing 
collaborative and equal partnership between patients and health professionals so that 
feasible and acceptable treatment regimens can be established. 
Snowden et al., (2014) conducted a concept analysis to explore the understanding of 
the term concordance and the association between concordance and adherence in 
four difference disciplines of nursing, general medicine, psychiatry and pharmacy. 
There were two primary statements that this concept analysis study discussed and 
concluded. First, concordance was conceptualised differently in the disciplines, 
34 
 
Chapter 2: Literature Review 
although there were a few points of agreement. For example, doctors and 
psychiatrists were more interested in concordance as an end result of compliance 
with instructions, and accordingly, they considered that their opinion was the 
predominant factor in the relationship between them and patients. Nurses were most 
enthusiastic but less sure about concordance. Pharmacists understood the benefit and 
necessity of concordance but remained uncomfortable in facilitating concordance. 
The common understandings among these different groups of health professionals in 
regards to concordance included that concordance and adherence could be used 
interchangeably, and that partnership and agreement were the characteristics of 
concordance. However, this statement has its weaknesses. This concept analysis 
study did not explicitly define concordance as a term used to describe health 
communication. Instead, the authors used the terms concordance with adherence 
interchangeably. They also included literature (both previous research and discussion 
articles) that inappropriately used the term concordance. So, the conclusion, based on 
the interchangeable use of the two different terms (concordance and adherence), is 
problematic. The second primary statement in Snowdon et al’s concept analysis 
study (Snowden, Martin, Mathers, & Donnell, 2013) argues that there has been a 
lack of evidence that concordance improves patients’ therapeutic decision-making 
and health behaviours. This statement warrants the necessity of conducting further 
research to examine the association between concordance during health 
communication and adherence to health behaviours.  
Adherence to lifestyle modifications and concordance during health 
communication in China 
Consistent findings have reported the unsatisfactory level of adherence to lifestyle 
modifications in Chinese people with hypertension. A cross-sectional survey (n = 
350) found that 38% people with hypertension did not control their daily salt intake, 
22.1% did not control fat intake, 62.8% did not do any exercise, 37.4% did not 
control their weight, 17% smoked, and 39.7% consumed alcohol(Chen, Chu, Wang, 
Jia, & Wang, 2004). A second cross-sectional survey (n = 210) reported 51.4% of 
people with hypertension smoked, 42.9% did not control daily salt intake, 56.7% 
consumed alcohol, 47.1% felt stressed, 60.5% were overweight and 7.1% were obese 
(Yu, Guo, He, & Peng, 2010). Overall, the level of adherence to lifestyle 
modifications is poor in Chinese people with hypertension. 
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Some reasons for the poor level of adherence to lifestyle modifications have been 
suggested from these two studies (Chen et al., 2004; Yu et al., 2010). First, the poor 
level of adherence to low salt and fat intake might be related to Chinese dietary 
habits. The main seasonings used in daily cooking include salt, soy sauce, and 
monosodium glutamate (MSG), which contain a lot of sodium. Food pickled with 
salt is very popular within the Chinese population. Second, alcohol consumption is 
part of Chinese culture. Alcohol consumption is a popular social activity during 
family reunions or during business activities. Third, as society has grown more 
dependent on labour-saving devices, sedentary lifestyles have become more common 
in the Chinese population. Maintaining a sedentary lifestyle and unhealthy dietary 
habits contribute to the poor control of weight (Yu et al., 2010). However, these 
previous studies did not employ health behaviour theories to investigate adherence. 
No previous studies have been identified that have explored factors that influence 
adherence to lifestyle modifications in Chinese people with hypertension.  
There is also no literature that investigates concordance in the Chinese population. 
Considering concordance actually describes health communication between two 
parties, the literature examining health communication is argued in the next chapter 
(Section 3.1.3, pp. 51-56).  
2.4.3 The relationships between concordance and patient-centred healthcare, 
evidence-based practice, and shared decision-making 
Concordance shares features with a number of related terms in the literature, 
including evidence-based practice (Mayer, 2010), patient-centred healthcare (Brown, 
Stewart, Weston, & Freeman, 2003), and shared decision-making (Edwards & Elwyn, 
2009). The following section discusses the relationships between concordance and 
evidence-based practice, patient-centred healthcare, and shared decision-making.  
Concordant health communication should be patient-centred. The aim of patient-
centred health communication is to help patients arrive at informed decisions about 
how to best manage their health problems, rather than the unilateral production of 
medical judgements from health professionals about how this should be done 
(Pollock, 2005a). Bezreh et al. (2012) pointed out that patient-centred healthcare has 
led to the relabeling of therapeutic decision-making from compliance and adherence, 
towards concordance. Patient-centred healthcare contains six interactive components: 
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exploring both the disease and the illness experience, understanding the whole 
person, finding common ground, incorporating prevention and health promotion, 
enhancing the patient-doctor relationship, and being realistic (Brown, Stewart, et al., 
2003). All of these components resonate well with the themes of therapeutic alliance 
and the importance of patients’ perspectives that form an integral part of 
concordance (Britten & Weiss, 2004). By emphasising health communication as an 
equal and collaborative partnership between two parties, the target of concordance is 
to conduct patient-centred healthcare. 
Concordant health communication should be based on evidence-based practice. 
Evidence-based practice is defined as the conscientious, explicit, and judicious use 
of the best evidence in making decisions about the care of individual patients (Mayer, 
2010). It stems from health professionals’ need to have evidence-based therapies to 
offer patients. Evidence-based practice is a combination of three skills, of which 
health professionals become aware, critically analyse, and then apply the best 
available evidence from the health research literature for the care of individual 
patients (Mayer, 2010). There are four elements to evidence-based practice: best 
available evidence, clinical situation, patients’ values and preferences, and health 
professionals’ clinical experience (Mayer, 2010). Evidence-based practice better 
informs patients as well as health professionals (Dowell, 2007), and offers support 
for health professionals’ prescriptions and patients’ acceptance of treatment 
regimens during health communication. 
The potential tension or incompatibility between patient-centred healthcare and 
evidence-based practice for concordant health communication has been identified 
when patients’ preferences conflict with the prevailing evidence (Dowell, 2007; 
Horne & Weinman, 2004; Pollock, 2005d). Horne et al. (2004) stated in cases where 
patients’ decisions were based on erroneous interpretations of the prevailing 
evidence, or misplaced beliefs, then passively “respecting” these beliefs or “agreeing 
to differ” might represent a lapse in care and duty to patients. A strategy on how to 
correct patients’ misunderstandings and consider their preferences is what it means 
to maintain concordant health communication (Segal, 2007). In fact, patient-centred 
healthcare is itself evidence-based. Taking into account the illness experience, the 
individual patient as a whole, and the common ground, have been demonstrated to 
improve patients’ health outcomes (Brown, Stewart, et al., 2003). The ideas of 
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patient-centred healthcare and evidence-based practice for concordant health 
communication are not in conflict, but rather, they are synergistic (Brown, Stewart, 
et al., 2003; Goode, Fink, Krugman, Oman, & Traditi, 2011; Hasnain-Wynia, 2006). 
Realistically, the difficulty of balancing the evidence and the principles of patient-
centeredness has been considered (Dowell, 2007; Hasnain-Wynia, 2006). 
Concordance advocates that the evidence should be shared by both patients and 
health professionals. Based on concordant health communication and shared 
evidence, patients, as an equal party, work together with health professionals for a 
negotiated and agreed regimen after taking patients’ preferences into account. 
Shared decision-making is considered closest to the tenets of concordance (Britten & 
Weiss, 2004). It is defined as a decision-making process, jointly shared by patients 
and their health professionals (Legare & Stacey, 2009). It aims at helping patients 
play an active role in decisions concerning their health, which is the ultimate goal of 
patient-centred medicine (Legare & Stacey, 2009), and integrating clinical expertise 
and patients’ values with the best available evidence (Stacey, Legare, & 
Kryworuchko, 2009). Under shared decision-making, health professionals’ expertise 
lies in diagnosing and identifying treatment options according to clinical preferences, 
while patients’ roles are to identify and communicate their values and personal 
preferences with health professionals (Thornton, 2009). So, the principles of shared 
decision-making are consistent with those of concordance (Pollock, 2005b).  
2.4.4 Challenges of practicing concordance in people with hypertension 
Concerns are raised over the practical implications and connotations of concordance 
(Horne et al., 2005), particularly in the context of chronic health conditions, such as 
hypertension. Some have argued that concordance is a romantic ideal and impractical 
(Aronson, 2007a; Horne et al., 2005; Segal, 2007). Based on the reviewed literature, 
there are five major challenges to practicing concordance in people with 
hypertension. 
First, hypertension is a lifelong, chronic health condition. It is, in most cases, 
asymptomatic, and it sometimes leads to acute and severe comorbidities. The 
feasibility of concordance is dependent on the nature of the individual patient’s 
problem and situation. Lifelong hypertension calls for a long-term lifestyle 
modification regimen. People with hypertension are less likely to adhere to long-
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term regimens if they do not feel that their views have been considered or the 
lifestyle modifications conflict with their individual welfare (Reiners & Nogueira, 
2009). The asymptomatic nature of hypertension makes people with hypertension 
feel confused in understanding the causes of hypertension and reluctant to 
communicate with health professionals because it might be considered “trivial” 
(Reiners & Nogueira, 2009). This may reduce patients’ motivation for active health 
communication (Reiners & Nogueira, 2009). Patients’ preferences may change over 
time, with the nature and severity of their condition and in light of experience with 
effective patient participation (Britten & Weiss, 2004; Dowell, 2007). So, the extent 
to which concordance is conducted should be practical and flexible and in 
accordance with the nature and development of hypertension.  
Second, patient passivity is argued to be a major challenge of effective concordance 
during health communication. Concordance requires people with hypertension to 
take an active role in the therapeutic decision-making about lifestyle modifications. 
However, due to lack of awareness of patients’ role in health promotion, many 
people with hypertension consider that health professionals are better equipped to 
make decisions and they would usually defer to health professionals’ expertise (Bane 
et al., 2007). Although there is always a proportion of patients who prefer a more 
passive role in health communication, and in that case, their wishes must be 
respected, the option of their involvement in clinical decision-making should be 
offered wherever practical (Britten & Weiss, 2004). The key issue is to share the 
evidence with the patient and elicit their preferences with a health communication 
process that reflects their wishes. It is worth noting that many patients have little or 
no experience of being actively involved in treatment decisions. Health professionals 
who commence health communication with a paternalistic style make patients less 
involved in later health communication (Dowell, 2007). Passivity may be used to 
mask resistance or dissent (Pollock, 2005a). Concordance therefore requires a shift 
from the outset in order to set a more collaborative tone for the encounter that will 
encourage and empower patients to be candid about their preferences. At present, a 
tool which can effectively predict which patients are more likely to prefer a passive 
relationship has not yet been developed (Britten & Weiss, 2004; Snadden, 2007). 
Third, the traditional attitudes health professionals hold towards health 
communication may hamper the implementation of concordance. Concordance calls 
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for not only refined health communication skills, but also a perceptible change from 
being traditionally paternalistic to adopting an attitude that makes patients equal 
partners in their care (Dowell, 2004). People with hypertension indicate a 
willingness to be involved in concordant health communication but need health 
professionals to support and work with them (Bane et al., 2007). However, the 
negative attitudes of health professionals toward shared (collaborative) decision-
making also serve as a challenge to concordant health communication (Simmons, 
Hetrick, & Jorm, 2010). Four types of negative communication problems have been 
identified as being: deserting patients, devaluing patients’ views, delivering 
information poorly, and failing to understand patients’ perspectives (Britten & Weiss, 
2004). Special training to help health professionals develop appropriate skills, 
knowledge and attitudes is, therefore, crucial for implementing concordance (de Las 
Cuevas et al., 2012; Heymann et al., 2011; Raynor, Thistlethwaite, Hart, & Knapp, 
2001; Thistlethwaite, Raynor, & Knapp, 2003; Weiss, 2004). 
Fourth, it is difficult to clinically measure the degree of concordance in patient and 
health professional dyads. Latter et al. (2007) compared two measurements (self-
report and observation) of concordance and found that both patients and health 
professionals self-reported that they were practicing concordance during health 
communication, but the outcomes based on the researchers’ observation revealed the 
integration of concordance into health communication had not yet taken place. These 
results reflected the insufficient understandings of concordant health communication, 
and the importance of education of health professionals on concordance 
implementation.  
Fifth, time pressure is a key issue and has been raised as a concern by patients as 
well as health professionals when discussing challenges of implementing 
concordance (Bane et al., 2007; Britten & Weiss, 2004; Dowell, 2004, 2007; Pollock, 
2005c; Weiss, 2004). Hypertension is a chronic health condition and is likely to 
involve long-term health communication. Additional time may be required for 
conducting concordant health communication for better understanding the 
preferences of the people with hypertension, which is a challenge indeed (Bane et al., 
2007). Health professionals universally appear to consider themselves short of time, 
and patients feel guilty and reluctant to waste health professionals’ time with 
asymptomatic illness (Bane et al., 2007). Nonetheless, it is still worthwhile to 
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advocate concordance, because involving patients in concordant health 
communication from the outset will reduce future return visits due to greater 
adherence to treatment regimens (Dowell, 2007; Pollock, 2005c). There is, however, 
no clear relationship between the length and quality of health communication 
(Pollock, 2005c). So, there may in fact be no greater demand on time in the longer 
term if concordance is appropriately conducted. What seems to be more important is 
not the actual length of health communication, but the way concordance is conducted. 
 
2.5 Summary and implications 
This chapter has introduced risk factors and lifestyle modifications in people with 
hypertension and has described the development of concepts from compliance and 
adherence to concordance in the context of following recommended treatment 
regimens. Risk factors can be classified into non-modifiable and modifiable risk 
factors. The former includes ageing, gender, race or ethnicity, and heredity. The 
latter encompasses overweight and obesity, unhealthy dietary habits (including high 
sodium and fat diet, and alcohol consumption), smoking, high stresses, and sedentary 
lifestyle. Lifestyle modifications, or non-pharmacologic therapy, are critical for the 
prevention and treatment of hypertension. The treatment regimen of lifestyle 
modifications in people with hypertension includes weight reduction, low sodium 
diet and Dietary Approaches to Stop Hypertension (DASH), moderation of alcohol 
consumption, smoking cessation, stress management, and physical activity. Figure 
2.1 shows the relationship between modifiable risk factors and lifestyle 
modifications. 
Figure 2.1 The relationships between modifiable risk factors and strategies of 
lifestyle modifications 
 
 
 
 
Strategies of lifestyle Modifications 
• Weight reduction 
• Low sodium diet and DASH 
• Moderation of alcohol consumption 
• Smoking cessation 
• Stress management 
• Physical activity 
 
Modifiable Risk Factors 
• Overweight and obesity 
• High sodium and fat diet 
• Alcohol consumption 
• Smoking  
• High stress 
• Sedentary lifestyle 
 
call for 
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Concordance is different from compliance and adherence, although these three terms 
are often incorrectly used interchangeably to describe the degree of following a 
treatment regimen. Concordance focuses on health communication, emphasising the 
equal and collaborative partnership between people with hypertension and health 
professionals. Concordance shares features with patient-centred medicine, evidence-
based medicine, and shared decision-making. During a concordant health 
communication, when a health professional sufficiently considers patients’ 
preferences, it makes treatment regimens feasible and acceptable, and is likely to 
enhance patients’ adherence. The association between concordance during health 
communication and adherence with health behaviours is argued in the next chapter 
(pp. 56-58).  
The prevalence of hypertension is increasing, and despite effective measures, the 
level of awareness, treatment and BP control is still unsatisfactory. The poor control 
of BP is related to the low level of adherence to hypertension management, including 
lifestyle modifications. So, it is important to understand the factors influencing 
adherence in order to explain and predict patients’ health behaviours, and to design 
interventions that improve levels of adherence. However, no previous studies have 
investigated what and how factors influence adherence to lifestyle modifications in 
Chinese people with hypertension. A lack of research about the role of concordance 
during health communication in adherence to lifestyle modifications also warrants 
further research in this area. A convergent parallel, mixed methods study will be 
conducted to explore the factors influencing adherence to lifestyle modifications, 
especially the role of concordance in influencing adherence in Chinese people with 
hypertension.  
The following chapter explains the relevant theories of health communication and 
health behaviours. Based on the theoretical constructs presented and the research 
questions of this current study, a theoretical framework is then proposed to drive the 
study design, data collection and a discussion of the results.  
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CHAPTER 3: THEORETICAL 
FRAMEWORK 
 
The theoretical framework proposed in this study was informed by Horne and 
Weinman’s three-phase framework of concordance during health communication 
and Bandura’s Social Cognitive Theory (SCT). This chapter first introduces the 
constructs in the health communication framework. Then, the theoretical link 
between concordance during health communication and adherence to health 
behaviours is explained. After that, a theoretical framework for this study is 
proposed involving health communication, self-efficacy, adherence to health 
behaviours, and outcomes of health behaviours; this framework is informed by SCT. 
Finally, how the proposed theoretical framework guides the study is explained. 
 
3.1 Framework of concordance during health communication  
3.1.1   Background  
Concordance occurs when patients and health professionals actively work together 
towards therapeutic decision making by sufficiently considering patients’ 
preferences during health communication. Communication refers to the transmission 
or exchange of information and implies the sharing of meanings among those who 
are communicating (Thomas, 2006). Effective communication is generally 
acknowledged to be central to effective health promotion (Berry, 2007). After 
integrating definitions from 16 studies, Schiavo defined health communication as:  
“a multifaceted and multidisciplinary field of research, theory, and 
practice. It is concerned with reaching different populations and groups 
to exchange health-related information, ideas, and methods in order to 
influence, engage, empower, and support individuals, communities, 
health care professionals, patients, policymakers, organisations, special 
groups and the public, so that they will champion, introduce, adopt, or 
sustain a health or social behaviour, practice, or policy that will 
ultimately improve health outcomes” (Schiavo, 2013 , p. 9).  
43 
 
Chapter 3: Theoretical Framework 
 
Concordance during health communication requires an equal and collaborative 
partnership between patients and health professionals. There is, however, no extant 
theory that specifically addresses concordance during health communication. This 
section presents an argument for inclusion of the constructs which underpin the 
framework of concordance during health communication. 
3.1.2   Constructs in the framework of concordance during health 
communication 
The process of concordance during health communication can be depicted as a three-
phase framework (Horne & Weinman, 2004): input factors, process of health 
communication, and outcomes of health communication. The skills/attitudes to 
health communication of both parties are the main input factors (Horne & Weinman, 
2004). Although other input factors are also identified, including patients’ beliefs 
about disease, health professionals’ and patients’ past experiences, and their 
personality (Horne & Weinman, 2004), these other factors are actually the causes of 
the skills/attitudes to health communication of both parties. So, the framework of 
concordance during health communication in this study identified skills/attitudes to 
health communication of both parties as the input factors. The process of health 
communication depicts the nature of the encounter (Horne & Weinman, 2004), when 
a partnership is established between two parties during information exchange. The 
outcomes of health communication refer to treatment regimens decided at the end of 
health communication. The acceptability and feasibility of the regimens reflect the 
level of concordance during therapeutic decision making. The clinical setting, where 
health communication occurs, and the time set aside for health communications, 
provide structural support for health communication. Figure 3.1 summarises the 
constructs in the framework of concordance during health communication using this 
framework. The following section describes each construct in further detail. 
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Figure 3.1 Framework of concordance during health communication 
 
 
 
 
 
 
 
 
Skills/attitudes to health communication from both parties 
Concordance during health communication calls for active attitudes from patients, 
collaborative attitudes from health professionals, and appropriate communication 
skills from both parties (i.e. phase 1). Patients’ skills/attitudes are equally important 
to those of health professionals’ in achieving concordance during health 
communication. It should be noted that two parties may have different 
skills/attitudes to health communication. 
From the perspectives of patients, they think that their active involvement in health 
communication is important, and they expect a collaborative attitude from health 
professionals. According to a study which collected qualitative data from five focus 
groups and two interviews, people with hypertension emphasised the importance of 
active engagement during the health consultation (Bane et al., 2007). Patients expect 
to work with a health professional who addresses their concerns and well-being, 
viewing them as individuals with a right to have a voice in therapeutic decision-
making (Brown, Weston, & Stewart, 2003). A cross-sectional survey of people with 
hypertension (n = 439) showed that the expectation of a collaborative attitude from 
health professionals was associated with better adherence to prescribed 
antihypertensive treatment regimens (Schoenthaler et al., 2009). Nevertheless, in 
reality, patients’ passivity is a widespread phenomenon (Britten & Weiss, 2004), and 
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is a major challenge to effective concordant health communication (see Section 2.4.4, 
p. 39). For example, Bensing et al. (2006) conducted an observational study of 
videotaped health communication in the Netherlands, and compared health 
communications in 1986 and 2002. The study revealed that in contrast to 
expectations, people with hypertension (n = 210) became less active, talked less, 
asked fewer questions and showed less concern or worry during consultation in 2002 
than in 1986. So, although patients may hold a positive attitude towards health 
communication, the disappointing phenomenon of patients’ passivity reflects that 
there are other factors influencing the concordance during health communication.  
Health professionals’ skills/attitudes to health communication may be another factor 
influencing concordance. From the perspectives of some health professionals, 
“compliant” patients have favourable treatment outcomes (Dowell, 2004). Health 
professionals who maintain traditional, authoritarian attitudes to health 
communication negatively influence the level of concordance (see Section 2.4.4, pp. 
39-40). In a grounded theory study that explored adherence to antihypertensive 
treatment, some health professionals believed that the only resource for improving 
adherence was to be more authoritarian and threatening during health 
communication (Reiners & Nogueira, 2009). These health professionals claimed that 
patients’ perceptions of treatment regimens could be denied because, as health 
professionals, they had a much more privileged training, and accordingly, they took 
full control of hypertension knowledge and treatment (Reiners & Nogueira, 2009). 
These authoritarian attitudes from health professionals suppress patients’ expression 
of ideas. So, without appropriate skills and positive attitudes towards health 
communication on the part of health professionals, patients feel reluctant to play an 
active role in health communication for fear of antagonising health professionals, 
and also, in the interests of averting the risk of jeopardising their future care (Pollock, 
2005a). 
Skills/attitudes to health communication from both parties affect the efficiency and 
productivity of health communication. Theoretically, favourable attitudes/skills to 
health communication from both patients and health professionals facilitate the 
establishment of an equal and trusting partnership between two parties.  
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Partnership between two parties 
The partnership between two parties (i.e. phase 2) primarily describes what and how 
the partnership between patients and health professionals are established during the 
process of health communication. Charles et al. (1997, 1999; 1999) identified three 
different models of partnership between two parties: the paternalistic model, the 
informed model, and the shared model. These three models are classified according 
to the stages of therapeutic decision making: information exchange stage, 
deliberation stage, and stage of decision on the treatment to implement (Table 3.1) 
(Charles, Gafni, et al., 1999; Charles, Whelan, et al., 1999). This classification has 
been used in recent studies when describing the models of partnership between two 
parties (Donnelly, Foster, & Thompson; Heggland & Hausken, 2014; Morgan, 2008).  
Table 3.1 Models of partnership between patients and health professionals 
(Charles, Whelan, et al., 1999) 
Stage Paternalistic model Shared model Informed model 
Information 
exchange 
Health professionals → 
patients, largely one way 
Health professionals ↔ 
patients, two way 
Health professionals → 
patients, largely one way 
Deliberation  Health professionals Health professionals and 
patients 
Patients  
Who decides what 
treatment to 
implement? 
Health professionals Health professionals and 
patients 
Patients  
 
According to Table 3.1, during the process of health communication, both patients 
and health professionals first exchange relevant information. Then, health 
professionals suggest treatment regimens and patients express preferences in the 
deliberation stage. Finally, the party who decides on the treatment regimens 
differentiates between the three different partnership models. These three stages 
ought to occur in sequence and over time to establish a partnership between patients 
and health professionals, although in reality, these stages may occur together in an 
iterative process (Morgan, 2008). 
In the paternalistic model, the information is delivered largely from health 
professionals to patients. Health professionals dominate the deliberation over the 
47 
 
Chapter 3: Theoretical Framework 
 
treatment regimen and make the final decisions. Patients are passive and health 
professionals are authoritarian in this model. The treatment regimens decided in the 
paternalistic model cannot be reasonably acceptable or feasible because health 
professionals do not consider patients’ preferences. This model has been widely 
criticised and ought to be abandoned.  
In the informed model, health professionals are also the primary source of 
information to patients on the information relevant to the disease, but have no further 
role in the decision making process. Deliberation and decision of treatment regimens 
are mainly left to patients. This model assumes that the relevant information 
transferred by health professionals has the highest quality research evidence on the 
benefits and risks of treatment regimens so that patients are in a position to make 
informed decisions (Charles, Gafni, et al., 1999). This model emphasises patients’ 
sovereignty and rights to make independent and autonomous decisions (Charles, 
Gafni, et al., 1999). However, the view that health professionals are not involved in 
the deliberation and decision of treatment regimens is difficult for many health 
professionals to accept, because it runs counter to professional training and practice. 
Without health professionals’ involvement and help, patients sometimes cannot 
make effective and individualised treatment decisions alone. After all, health 
professionals have typically greater health and disease-related knowledge and 
clinical experience than patients in regards to deciding treatment regimens. 
The shared model during health communication is considered closest to the tenets of 
concordance (see Section 2.4.3, p. 38). In the shared model, the two parties share all 
stages during the process of health communication. This model integrates health 
professionals’ information (clinical expertise) and patients’ information 
(preferences), and is more likely to facilitate the generation of acceptable and 
feasible treatment regimens.  
Some studies pointed out the potentially negative impact of greater sharing and 
discussion during health communication. In a qualitative study, Bane et al. (2007) 
found that some people with hypertension felt that too much information from  
health professionals could lead to excessive worry and confusion, particularly if they 
received contradictory information. Gilbert and Hayes (2009) found that increased 
discussion during health communication caused patients to be fearful of health 
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professionals’ reactions when their adherence was poor. It should be noted that these 
negative impacts may be due to a number of reasons, namely: 1) the information 
provided by health professionals is not sufficiently evidence-based; 2) patients have 
not understood what they are told; and 3) health professionals’ communication skills 
are poor. To establish a partnership between two parties, what seems to be more 
important is the way in which the exchange of information is conducted during 
health communication. 
Acceptable and feasible regimens 
The final phase of health communication is the acceptable and feasible regimens. 
Some notable factors for acceptability and feasibility include: the complexity of the 
treatment regimens; the immediacy of beneficial effects; duration of treatment; side-
effects; and the availability of support to deal with them (World Health Organization, 
2003a).  
Complexity of treatment regimens thwarts adoption by patients because it increases 
difficulties in adhering to them (Simons-Morton, Mcleroy, & Wendel, 2012c). In 
addition, frequent changes in treatment increase complexity and make the regimens 
less acceptable. As a result, both high complexity and frequent changes in 
recommendations for lifestyle modifications will add to adherence difficulties.  
The asymptomatic nature of hypertension challenges the acceptability of lifestyle 
modifications. Improvement of symptoms motivates patients to accept and conduct 
the treatment regimens recommended. However, people with hypertension normally 
cannot perceive any immediate symptomatic benefits after modifying their unhealthy 
lifestyles. So, given the largely asymptomatic nature of hypertension, it is difficult 
for patients to accept the necessity of adhering to lifestyle modifications. In addition, 
the life-long nature of hypertension also compromises the feasibility of adhering to 
lifestyle modifications. A long duration of disease appears to have negative 
associations with adherence to regimens (World Health Organization, 2003a). 
Modifying unhealthy lifestyles is not normally accompanied with the side effects 
that sometimes occur with medication. The side effects of lifestyle modifications 
only occur when they are conducted in an inappropriate manner, or when the 
recommendation of lifestyle modifications increases patients’ stress due to changing 
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habits. These potential side effects can be controlled if patients’ preferences are 
sufficiently considered when deciding the regimens of lifestyle modifications.   
Most lifestyle modifications are inexpensive, such as low sodium and fat diet, 
decreasing alcohol intake, smoking cessation, stress relief, and exercise. The 
implementation of lifestyle modifications may require some cheap support, if any, 
such as salt spoons and oil pots to facilitate measuring appropriate amounts. 
Although some strategies of lifestyle modifications, such as DASH and physical 
activity with exercise facilities, may be expensive and unavailable in some cases, 
these strategies can be substituted by some manageable behaviours, such as a diet 
with low fat, more vegetables and fruit, and jogging.  
Provision of setting and time 
The provision of setting and time refers to the cost of healthcare, the ease of 
accessing healthcare, and the time that’s available for health communication (World 
Health Organization, 2003a). Sufficient structural support improves the likelihood of 
effective health communication between two parties and therefore enhances the level 
of concordance during health communication. 
The cost of healthcare may lead to a lack of financial coverage for patients’ 
counselling and education, which threatens the implementation of health 
communication (World Health Organization, 2003a). In contrast to health 
communication for medication (patients need to buy medicine), health 
communication for lifestyle modifications does not cost anything, except for the 
consultation fee.  
The ease of accessing healthcare also determines the availability of health 
communication. The distance between the patients’ homes and clinical settings may 
negatively impact on their routine visit. Since hypertension is mostly asymptomatic, 
some patients may choose to decrease the amount of times they visit health 
professionals, particularly if travelling to clinical settings is inconvenient or difficult. 
Time constraints are a key issue and have been raised as a concern by patients as 
well as health professionals when discussing the challenges of implementing 
concordance during health communication (Bane et al., 2007; Britten & Weiss, 2004; 
Dowell, 2004, 2007; Pollock, 2005c; Weiss, 2004). Sufficient time is required for 
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conducting concordance, which calls for understanding of patients’ preferences and 
perceptions of the disease, and a thorough discussion on therapeutic decision-making.  
Demographic and socioeconomic characteristics 
Demographic and socioeconomic characteristics, such as patients’ age, gender, 
marital status, ethnicity, education, employment and income, may influence 
skills/attitudes to health communication and the development of a partnership 
between two parties (Jolles, Clark, & Braam, 2012). However, very few studies have 
investigated the association between health communication and demographic and 
socioeconomic characteristics. A secondary and cross-sectional analysis, based on 
the data from 2002 US Medical Expenditure Panel Survey (MEPS) (n = 16,700), 
explored the relationship between patients’ demographic and socioeconomic 
characteristics and health communication (DeVoe, Wallace, & Fryer, 2009). This 
survey revealed that health professionals normally showed more respect and spent 
more time with older patients so that the patients could understand more (DeVoe et 
al., 2009). It should also be noted that the higher prevalence of vision or hearing loss 
in older people may hinder an effective health communication (Jolles et al., 2012). 
Male patients reported a longer duration of health communication (DeVoe et al., 
2009), whilst female patients tended to have more questions in response to being 
informed about treatment regimen (Jolles et al., 2012). Health professionals tended 
to provide more information for the patients with more education during health 
communication (Jolles et al., 2012).  
3.1.3 Health communication in China 
A literature search of articles published between January 2000 and December 2014 
was conducted in five databases CINAHL, Medline, Web of Science, ProQuest, and 
China National Knowledge Internet (CNKI). In the first four databases, the 
following Boolean search was conducted in English: concordan* and (China or 
Chinese) and (communicat* or consult*) and (doctor* or nurs* or health 
professional* or patient*).  In the Chinese database, the search terms were: Yi Zhi 
Xing (Chinese language, means concordance in English) and (Yi Huan Gou Tong or 
Hu Huan Gou Tong) (Chinese language, means communication between doctors and 
patients or communication between nurses and patients in English). No literature 
exploring concordance during health communication between Chinese patients and 
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Chinese health professionals was found. So, based on the constructs discussed in the 
previous section (see Section 3.1.2, pp. 44-45), relevant literature was reviewed to 
describe health communication between Chinese patients and Chinese health 
professionals. The modified searching terms in the first four databases were: 
(Chinese or China) and (communicat* or consult*) and (setting* or time or attitude* 
or skill* or partnership or relationship or treatment or regimen*) and (doctor* or 
nurs* or health professional* or patient*). The modified searching terms in the 
Chinese database were: (Yi Huan Gou Tong or Hu Huan Gou Tong) and (Ji Gou 
(settings) or Shi Jian (time) or Tai Du (attitude) or Ji Qiao (skills) or Guan Xi 
(relationship) or Zhi Liao (treatment)). An initial search yielded 1,031 articles in 
English language and 357 articles in Chinese language. After screening the repeated 
articles, the articles relevant to the topic of this study in both languages were chosen 
to introduce the constructs of health communication in China.  
Skills/attitudes to health communication of both parties 
In China, obedience to health professionals’ authority is the position taken by most 
patients, since health professionals are believed to be experts (Cong, 2004). Many 
Chinese patients behave as passive recipients because they rely on health 
professionals due to either deep trust or helplessness (Cong, 2004). Health 
professionals are committed to transferring the decisions made by them instead of 
communicating with patients about the decisions. Doctors are more likely to focus 
on the illness instead of patients as human beings (Hou & Xiao, 2012). As a result, 
the process of therapeutic decision-making is dominated by health professionals, and 
the skills on how to improve health communication are ignored. Some techniques 
have been proposed to enhance the attitudes and skills involved in health 
communication. These involve respect, care, patience, trust and sympathy (Zhu, 
2004).  
Partnership between patients and health professionals 
In China, the partnership between patients and health professionals is typically 
described as being of low quality. Several recent studies reported the severe distrust 
between patients and health professionals, and that some distrust has developed into 
violence towards health professionals (2014; Gu & Itoh, 2012; Hesketh, Wu, Mao, & 
Ma, 2012; Hou & Xiao, 2012; Jie, 2012; Jingang, 2013; Yang, Zhang, Shen, Li, & 
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Wu, 2013; Zeng, Zeng, & Tu, 2013). There were 17, 243 cases of violent attacks in 
China against health workers in 2010 (Hesketh et al., 2012; Zeng et al., 2013). Every 
year, the murder of health professionals is increasing (Jingang, 2013; Zeng et al., 
2013). Considering the tension between two parties, health professionals claimed 
that hospitals in China are deemed as dangerous working places (Zeng et al., 2013).  
In spite of the poor relationship between patients and health professionals, Chinese 
patients are more optimistic about the relationship than health professionals (Zhang 
& Sleeboom-Faulkner, 2011). According to a Chinese national cross-sectional 
survey (3,665 health professionals and 1,198 patients), 80% of the surveyed health 
professionals stated that the relationship between patients was poor or very poor, and 
only 4.5% said that it was good or very good (Zhang & Sleeboom-Faulkner, 2011). 
In contrast, 29.2% patients thought that the relationship with health professionals 
was poor or very poor, and 27.0% said that it was good or very good (Zhang & 
Sleeboom-Faulkner, 2011).  The high percentage of dissatisfaction from health 
professionals is consistent with that of another national survey conducted by the 
Chinese Medical Doctor Association in 2011. In this 2011 survey (n = 3,704), almost 
49% of health professionals were unsatisfied with the relationship with patients 
(Chinese Medical Doctor Association, 2011). Another three surveys conducted by 
Luo et al., (2009) (626 patients and 630 health professionals), Gan et al., (2008) (977 
patients 1,428 and health professionals) and Ma and Su (2011) (1,404 patients 
and1,799 health professionals), also found that patients had a more optimistic 
understanding of partnership than health professionals. 
The detailed reasons for the poor relationship between patients and health 
professionals have not been thoroughly elucidated. Some studies investigated the 
potential reasons and reported that both parties had a different understanding of the 
reasons. Patients were more likely to attribute the poor partnership to health 
professionals’ negative attitudes, insufficient skills during health communication and 
expensive healthcare payments, while most health professionals attributed the poor 
partnership to patients’ over-expectation of healthcare (Ma & Su, 2011; Pan & Wang, 
2005; Zhang, Wang, & Chen, 2009).  
Acceptable and feasible regimens 
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No relevant literature on the acceptability and feasibility of lifestyle modifications in 
Chinese people with hypertension was found. This study therefore used an 
instrument which includes items about treatment regimens to explore patients’ 
attitudes towards concordance during health communication. A detailed research 
design appears in the next chapter (see p. 70 and pp. 75-77). 
Provision of setting and time 
In China, hospitals are classified as grade-one, grade-two and grade-three hospitals 
according to the facility, equipment and staffing. Hospital grade is a comprehensive 
indicator that reflects both the scale and technical proficiency. Grade three hospitals 
are the largest, most resource-intensive, and most proficient (The World Bank, 2010). 
The provision of setting and time in hospitals in China was introduced according to 
the three aspects recommended by WHO: the cost of healthcare, the ease of 
accessing healthcare, and time for health communication (World Health 
Organization, 2003a).  
First, the consultation fee for each visit in China is, on average, cheap (RMB 5-14 
Yuan or AUD $0.8-2.3) although grade-three hospitals have a higher consultation 
fee than grade one and two hospitals. Part of the consultation fee can be covered by 
medical insurance. The cost of healthcare for lifestyle modifications in China 
therefore does not constitute a heavy financial burden on patients.  
Second, the ease of accessing healthcare varies in different places in China. Chinese 
Community Health Centres (CHCs, grade one hospitals) provide healthcare for 
residents living in communities. In three cross-sectional surveys in China (n = 300, 
634, and 1,246), the perceived quality of healthcare provided by a hospital was found 
to be the primary influence on individuals’ decisions about which hospital to attend 
(Huang & Zeng, 2006; Lu, 2003; Zhang, Xie, Liu, & Fan, 2010). However, for 
people with chronic health conditions, CHCs are always their first choice for 
healthcare due to the following reasons: 1) people are familiar with treatment 
regimens of their chronic health condition and only seek follow-up healthcare 
services (e.g. measuring BP, routine blood tests, etc.); 2) the follow-up healthcare 
services do not require “senior experts” and expensive medical facilities, and health 
professionals in CHCs can effectively provide the follow-up healthcare services; 3) 
compared with grade three hospitals, CHCs are usually located closer to people’s 
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homes and have a shorter waiting time to be seen; 4) people are likely to see the 
same health professionals in CHCs, so trust can be easily built between them; and 5) 
people prefer to attend health professionals in CHCs who are familiar with their 
cases (Huang & Zeng, 2006; Lu, 2003; Zhang et al., 2010). In addition, Du et al (Du 
et al., 2002) compared the efficiency of treatment in Chinese people with 
hypertension between a CHC (n = 603) and a grade-three hospital (n = 617) and 
showed that the patients attending the CHC had better control of BP than those in a 
grade-three hospital. It is therefore considered appropriate to recruit participants 
from CHCs for this present study.   
It should be noted that grade-three hospitals in China were reported to have worse 
health communication (Zhang & Sleeboom-Faulkner, 2011). The potential reason is 
related to the increasing number of patients who opt to attend a grade-three hospital. 
Grade-three hospitals have more highly qualified health professionals and 
sophisticated medical facilities than grade-two and grade-one hospitals. As a result, 
not only patients with severe and terminal illnesses but also patients with less serious 
health problems go to grade-three hospitals (Zhang & Sleeboom-Faulkner, 2011). 
This leads to a long queue of patients and overburdened health professionals, which 
negatively influence the quality of health communication (Zhang & Sleeboom-
Faulkner, 2011).   
Third, the limited time for health communication hinders the implementation of 
concordance. According to a Chinese national cross-sectional survey (n = 1,072), the 
average duration of health communication for each visit was only 6.37 minutes, far 
shorter than the 15 minutes recommended by WHO (Sun & Zhang, 2010). The 
reason may be that Chinese health professionals are always busy and overworked 
and do not have enough time to communicate as effectively as needed with patients 
(Zhang & Sleeboom-Faulkner, 2011).  
Demographic and socioeconomic characteristics 
Very few Chinese studies investigated the effect of demographic and socioeconomic 
characteristics on health communication. According to a cross-sectional survey (n = 
702), the relationship between patients and health professionals was poorer in 
females and older patients than males and younger patients (Wei, Jia, Xiang, Lv, & 
Le, 2011). Patients with low socioeconomic status had a more passive 
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communication style, and more barriers (e.g. poor knowledge of disease, difficult 
access to healthcare, and unaffordable costs) to achieve good health communication 
(Wei et al., 2011). However, detailed reasons for why demographic and 
socioeconomic characteristics influence health communication have not been 
previously elucidated. 
3.1.4 Summary 
In summary, Horne and Weinman’s three-phase framework of concordance was 
employed to inform the constructs of concordance in the theoretical framework 
proposed in this study. Five constructs were identified as influencing concordance 
during health communication: skills/attitudes to health communication of both 
parties, partnership between both parties, acceptable and feasible regimens, provision 
of setting and time, and demographic and socioeconomic characteristics. 
Three different models were used to classify the partnership between patients and 
health professionals: The paternalistic model, shared model and informed model. 
The shared model is closest to the tenets of concordance during health 
communication, because this model advocates an equal and collaborative partnership 
between two parties. 
The three-phase framework of concordance during health communication was 
integrated in the factors influencing adherence to propose a theoretical framework 
for this study. The next section introduces the theoretical link between concordance 
during health communication and adherence to health behaviours.  
 
3.2 Theoretical link between health communication and health behaviours 
There is no extant theory connecting concordance during health communication and 
adherence to health behaviours. So, this section argues the theoretical link between 
health communication and health behaviours according to the literature. This 
theoretical link was used to consider health communication as one of the influencing 
factors of adherence to health behaviours in the theoretical framework of the present 
study. 
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Health communication has been regarded as a crucial factor influencing health 
behaviours. Simons-Morton et al. (2012d) analysed many health theories (i.e. Health 
Belief Model, Theory of Reasoned Action/Theory of Planned Behaviour, 
Information-Motivation-Behaviour Model, and Protection Motivation Theory), 
pointing out the association between health communication and health behaviour. 
They argued that although health communication is not identified as a construct in 
these health theories, health communication actually provides relevant, accurate and 
useful information, influences the patients’ beliefs about disease, which then affects 
their health behaviours. So, the effect of health communication on health behaviours 
is achieved via the information delivered during health communication.  
Horne and Weinman (2004) and Willians and Dowell (2007) pointed out that health 
communication influences health behaviours via cognitive changes (changes in 
patients’ beliefs about disease) and emotional changes (the relationship and level of 
trust between two parties). So, apart from the changes in patients’ beliefs about 
disease, the effect of health communication on health behaviours can be also 
achieved via the relationship between two parties. For example, a person with 
hypertension can simply adhere to a low salt diet after consulting the doctor, because 
s/he deeply trusts the doctor, although s/he may not have a sufficient understanding 
of the risks of a high salt diet on hypertension.  
Some studies have been conducted to explore the association between health 
communication and health behaviour. A meta-analysis of 127 studies concluded that 
communication in healthcare was highly correlated with patients’ adherence 
(Zolnierek & Dimatteo, 2009). This meta-analysis further pointed out that patients’ 
adherence was 2.16 times better if the physician was a good communicator 
(Zolnierek & Dimatteo, 2009). Training in effective communication skills in 
physicians could improve patients’ adherence by 62%, compared with when 
communicating with untrained physicians (Zolnierek & Dimatteo, 2009). Some 
reviews present a similar summary about the positive association between health 
communication and adherence to health behaviour (Jin, Sklar, Min Sen Oh, & Chuen 
Li, 2008; Roter & Hall, 2009) in people with hypertension (Betancourt, Carrillo, & 
Green, 1999; Schoenthaler et al., 2009). Cooper et al. (2009) conducted a RCT with 
interventions of patient-centred and culture-tailored education and activation for 
people with hypertension (n = 279) and a computerised self-study communication 
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skills training program for health professionals (n = 50), and found that the 
interventions that are aimed at enhancing partnership improved the level of 
adherence. These studies support a theoretical link between health communication 
and health behaviours. 
 
3.3 Proposed theoretical framework  
This section first introduces Social Cognitive Theory (SCT). Then, informed by SCT, 
a theoretical framework for this study is proposed after integrating Horne and 
Weinman’s three-phase framework of concordance during health communication. 
Finally, the way the proposed theoretical framework fits with this study is explained.  
3.3.1 Social Cognitive Theory 
SCT was first known as social learning theory to establish principles of learning 
within the human social context (Bandura, 1977). Then, it was renamed SCT by 
Bandura by integrating concepts from cognitive psychology for understanding the 
human information processing capacities and biases that influence learning from 
experience (Bandura, 1986). After that, Bandura embraced and developed concepts 
from studies of sociology and psychology in support of SCT as a single and unifying 
theory of behaviour (Bandura, 1997; Bandura, 1999). Since then, many studies 
employed SCT to explain and predict health behaviours and design interventions to 
improve health behaviours (Dewar, Lubans, Morgan, & Plotnikoff, 2013; Najimi & 
Ghaffari, 2013; Plotnikoff, Lubans, Penfold, & Courneya, 2014). 
The central concept of SCT is reciprocal determinism, which posits that health 
behaviours are the product of the interplay of personal, behavioural and 
environmental influences (Figure 3.2) (Bandura, 1986). Personal influence refers to 
the individual, with a unique personality, set of past experiences and cognition (e.g. 
knowledge, attitudes and values). The environmental influence provides various 
stimuli and potential reinforcement (a consequence that increases the likelihood of a 
response). The behavioural influence depicts the responses to particular stimuli to 
achieve short-term and long-term goals. According to reciprocal determinism, each 
person responds to the environmental stimuli somewhat uniquely, based on 
individual, past experiences and personal factors. The environmental aspect 
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influences health behaviours by providing context, opportunity and resources. 
Individuals’ perceptions of disease and cognition determine the adoption of the 
health behaviours.  
Figure 3.2 Reciprocal determinism (Bandura, 1986) 
 
 
 
 
 
SCT provides a very broad context for understanding the relationship between the 
person, environment and behaviour (Simons-Morton, Mcleroy, & Wendel, 2012b) in 
that it seeks to provide explanations for virtually all human phenomena (McAlister, 
Perry, & Parcel, 2008). However, SCT is so broad that it is hard or somehow 
unrealistic to comprehensively test the entire theory (McAlister et al., 2008). As a 
result, after considering the scope of this study, especially the research questions, 
self-efficacy (reflecting personal influence), health communication (reflecting 
environmental influence), adherence to health behaviours and outcomes of health 
behaviours (reflecting behavioural influence) are identified as the constructs for the 
theoretical framework proposed for this study. The constructs and the association 
between the constructs are examined in the next section. 
3.3.2 Proposed theoretical framework 
The purposes of this study were to explore the factors influencing adherence to 
lifestyle modifications and the role of concordance during health communication in 
regards to adherence. Self-efficacy, health communication, and outcomes of health 
behaviours are identified as the factors influencing adherence to health behaviour. 
Figure 3.3 depicts the constructs of the proposed theoretical framework that are 
informed by SCT as well as the three-phase framework of concordance during health 
communication.  
 
Person 
Behaviour 
 
 
Environment  
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Figure 3.3 Proposed theoretical framework 
 
 
 
 
 
 
 
 
Note. a SBP = Systolic Blood Pressure; b BMI = Body Mass Index; c DBP = Diastolic Blood Pressure 
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Self-efficacy 
Self-efficacy refers to a person’s confidence in his/her ability to undertake a specific 
action successfully (Simons-Morton et al., 2012b). A person’s perception of the 
degree to which s/he can influence a particular event or achieve a particular outcome, 
influence his conduct of the health behaviour (Simons-Morton et al., 2012b).  
Self-efficacy is a central SCT construct and a strong predictor of health behaviours 
(Simons-Morton et al., 2012b). Evidence from clinical trials repeatedly demonstrates 
that having a high level of self-efficacy facilitates adherence with health behaviours 
(Bouchard, Bastien, & Morin, 2003; Buss, 2009; Littlefield et al., 1992). Self-
efficacy is found to be associated with behaviours so often that evaluation of 
behavioural predictors may be considered incomplete if self-efficacy is not included 
(McAlister et al., 2008). Self-efficacy is therefore a construct of interest in the 
proposed theoretical framework for this study. 
Several studies reported the poor level of self-efficacy of adherence to lifestyle 
modifications in Chinese people with hypertension (Fu, 2011; Li & Peng, 2011; 
Ning, Zheng, & Li, 2011; Ning, Zheng, Li, & Zhou, 2011; Peng, He, Jiao, Yang, & 
Hu, 2011; Xiang & Ye, 2009; Yang & Liu, 2007, 2011). For example, Yang and Liu 
(2007) (n = 163) reported that over half of the surveyed participants did not feel 
confident in doing exercise, controlling diet and stress management. In Ning et al.’s 
study (n = 165), 81.8% surveyed participants lacked confidence in conducting 
lifestyle modifications (Ning, Zheng, Li, et al., 2011). Li & Peng (2011) (n = 184) 
and Ning et al., (2011) (n = 185) found that only 26.6% and 26.4%  participants 
reported a satisfactory self-efficacy level in complementing lifestyle modifications, 
respectively. The poor level of self-efficacy may be the potential reason for the 
unsatisfactory level of adherence in China. 
Health communication 
Environmental influences include physical things, such as resources, equipment, and 
facilities, as well as policies, programs and enforcement practices that influence 
health behaviours (Simons-Morton et al., 2012b). In this study, health 
communication was identified as the construct that represents the environmental 
influence; it was chosen for the two reasons. First, health communication serves as 
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the source of providing patients with knowledge and treatment regimens of lifestyle 
modifications, and therefore, can be considered as an environmental factor that 
influences patients’ lifestyle modifications. Second, one of the research questions of 
this study is to explore the role of health communication in influencing adherence to 
lifestyle modifications. The detailed theoretical link between health communication 
and health behaviour was described earlier (see pp. 56-58). 
Adherence to health behaviours and outcomes of health behaviours 
Both adherence to health behaviours and outcomes of health behaviours were 
identified as the constructs that reflect the behavioural influence of SCT. It should be 
noted that outcomes of health behaviours are not only the consequences of 
conducting health behaviours, but can also be regarded as factors influencing the 
likelihood of adhering to health behaviours (Simons-Morton, Mcleroy, & Wendel, 
2012a). Reinforced behaviours are likely to be repeated so they can again be 
reinforced. Consequences that do not alter the likelihood or frequency of behaviour 
are not reinforcing.  
For people with hypertension, the outcomes of lifestyle modifications can be 
measured by SBP, DBP and BMI. Positive consequences (good control of BP and 
weight) encourage continuity with lifestyle modifications, while negative 
consequences or the lack of positive consequences, discourage recurrence. In this 
study, the connections between adherence to health behaviours and outcomes of 
health behaviours can be represented with lines with double arrows, indicating the 
bidirectional effect of these two constructs. It should be noted that obesity is one risk 
factor of hypertension. So, the association between BMI and SBP/DBP is also 
demonstrated in the proposed theoretical framework (Figure 3.3). 
 
3.3.3 How the proposed theoretical framework fits with this study 
According to the proposed theoretical framework, adherence to lifestyle 
modifications is influenced by three constructs: 1) concordance during health 
communication, 2) self-efficacy of conducting lifestyle modifications, and; 3) 
outcomes of lifestyle modifications (i.e. SBP, DBP and BMI). Concordance during 
health communication is influenced by the skills/attitudes of both parties to health 
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communication, partnership between two parties, and acceptability and feasibility of 
regimens. 
The proposed theoretical framework was used to inform the data collection and data 
analysis in this study. First, the proposed theoretical framework pictured the flows of 
production and implementation of lifestyle modification in people with hypertension. 
So, in the quantitative phase of this study, variables reflecting adherence to lifestyle 
modifications and the hypothesised influencing factors were collected according to 
the constructs of the theoretical framework. Second, the proposed theoretical 
framework informed the model specification for model-fit test. The arrows between 
constructs of the theoretical framework suggested the potential paths to be analysed 
using structural equation modelling. Third, the constructs in the framework of 
concordance informed the interview questions during the qualitative phase. Fourth, 
by analysing qualitative data, some new themes may emerge that could contribute to 
the study’s theoretical framework. Data analysis, based on the proposed theoretical 
framework, facilitated further understanding of the factors influencing adherence to 
lifestyle modifications and the role of concordance in conducting health behaviours. 
 
3.4 Summary 
This chapter has discussed the three-phase framework of concordance during health 
communication. Five constructs were identified as influencing the concordance 
during health communication:  skills/attitudes to health communication of both 
parties, partnership between two parties, acceptable and feasible regimens, provision 
of setting and time, and demographic and socioeconomic characteristics. Informed 
by SCT, three constructs were identified as factors influencing adherence to lifestyle 
modifications: the level of concordance during health communication, self-efficacy 
of conducting lifestyle modifications, and outcomes of lifestyle modifications (i.e. 
SBP, DBP and BMI).  
The proposed theoretical framework informed data collection and data. The 
following chapter describes the parallel convergent, mixed methods research that 
was used as the methodology in this study. Chapter 4 also details the data collection 
and data analysis used during each phase. 
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CHAPTER 4: METHODOLOGY AND 
RESEARCH DESIGN 
 
This chapter describes the research design adopted by this study to explore factors 
influencing adherence to lifestyle modifications and the role of concordance during 
health communication in influencing adherence in Chinese people with hypertension. 
In Section 4.1, the definition of the mixed methods research and prototypes of the 
major designs are introduced. Then, a further introduction to convergent parallel, 
mixed methods research will be given, along with the reasons for using it as the 
methodology in this study. Section 4.2 describes the research design of this study. 
Section 4.3 describes the philosophical assumption (paradigm) of this study. Section 
4.4 details settings and participants. Data collection and data analysis in the 
quantitative and qualitative strands will be described in Section 4.5 and 4.6. 
Research ethics of this study are detailed in Section 4.7. Section 4.8 summarises the 
chapter.  
 
4.1 Methodology  
This study uses convergent parallel, mixed methods research as the methodology. 
The following sections will describe mixed methods research, specifically 
convergent parallel, mixed methods research, and will state the reasons for choosing 
convergent parallel, mixed methods research as the methodology for this study. 
4.1.1 Mixed methods research 
The beginning of mixed methods can be traced back to the late 1980s when several 
publications focused on describing and defining what was known as mixed methods 
(Creswell & Plano Clark, 2011b).  Mixed methods research emerged, because the 
complexity of research questions calls for answers beyond those which can be 
measured by numbers or described by words.  
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Mixed methods research evolved over the last 30 years, and this methodology 
incorporates various elements of methods, research process, philosophy, and 
research design (Creswell & Plano Clark, 2011a). According to the most recent 
definition, a mixed methods researcher collects and analyses both qualitative and 
quantitative data, mixes the two forms of data in a concurrent, sequential, or 
embedded manner, frames these procedures within philosophical worldviews and 
theoretical lenses, and combines the procedures into specific research designs that 
direct the plan for conducting the study (Creswell & Plano Clark, 2011a). A strand 
refers to a component of a study encompassing the procedure of doing quantitative 
and qualitative research, including posing a research question, data collection, data 
analysis, and interpretation (Teddlie & Tashakkori, 2009a).   
So, from the definitions above, mixed methods research not only refers to the 
mechanical mixture of quantitative and qualitative methods (as the name implies), 
but it has actually been evaluated to be a methodology that’s characterised by unique 
philosophical worldviews and by the rigorous designs that combine the quantitative 
and qualitative strands.  
Designs of mixed methods research 
Research designs are procedures for collecting, analysing, interpreting, and reporting 
data in studies (Creswell & Plano Clark, 2011c). Once the methodology is identified 
to answer the research questions, the next step is to choose a specific research design 
that best fits the research questions.  
The designs of mixed methods research have been evolving since 1989. According 
to the most recent classification, there are six prototypes: convergent parallel design, 
explanatory sequential design, exploratory sequential design, embedded design, 
transformative design, and multiphase design (Creswell & Plano Clark, 2011c). Each 
mixed methods research design has its differences, but also shares many 
commonalities. Research questions are the key determinant in choosing the type of 
mixed methods research design. This study used a convergent parallel, mixed 
methods research design. The following section describes the design of convergent 
parallel mixed methods research in detail and elucidates the reasons for using this 
design. 
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4.1.2 Convergent parallel mixed methods research  
The convergent parallel mixed methods research design is probably the most well-
known and common approach to mixing methods (Creswell & Plano Clark, 2011c). 
It was initially conceptualised as a “triangulation” design (Jick, 1979), and then 
named as simultaneous triangulation (Morse, 1991), parallel study (Tashakkori & 
Teddlie, 1998), convergence model (Creswell, 1999), concurrent triangulation 
(Creswell, 2003), and evolved into the most recent convergent parallel design 
(Creswell & Plano Clark, 2011c). Regardless of the name, the convergent parallel, 
mixed methods research design occurs when the researcher collects and analyses 
both quantitative and qualitative data during the same phase (concurrent timing) of 
the research process, prioritises the methods equally, and keeps the strands 
independent during analysis, and then, mixes the results during the overall 
interpretation (Creswell & Plano Clark, 2011c). Figure 4.1 is a flowchart of the basic 
procedures in implementing a convergent parallel, mixed methods research design. 
The purpose of convergent parallel, mixed methods research design is to obtain 
different but complementary data on the same topic (Morse, 1991) to best explore 
the research questions. This design brings together the strengths as well as 
complements the weaknesses of the quantitative (large sample size, trends, and 
generalisation) and qualitative (small sample, details, and in depth) strands for 
corroboration and validation purposes (Creswell & Plano Clark, 2011c).  
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Figure 4.1 Flowchart of the basic procedures in implementing a convergent 
parallel, mixed methods research design (Creswell & Plano Clark, 2011c) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Issues of conducting convergent parallel mixed methods research 
There are some issues for consideration when conducting convergent parallel, mixed 
methods research. First, it requires a team of quantitative and qualitative researchers 
or a trained single researcher to conduct the design, because both types of data are 
collected during one phase and both strands have equal weight in regards to 
answering the research questions (Teddlie & Tashakkori, 2009c). Second, the 
researcher needs to decide and explain whether the samples in the two strands will 
include the same or different participants. If both quantitative and qualitative data are 
Design the Quantitative Strand: 
• State quantitative research 
questions and determine the 
quantitative approach. 
Collect the Quantitative Data: 
• Obtain permissions. 
• Identify the quantitative sample. 
• Collect closed-ended data with 
instruments. 
 
Design the Qualitative Strand: 
• State qualitative research 
questions and determine the 
qualitative approach. 
Collect the Qualitative Data: 
• Obtain permissions. 
• Identify the qualitative sample. 
• Collect open-ended data with 
protocols. 
 
Analyse the Quantitative Data: 
• Analyse the quantitative data 
using descriptive statistics, 
inferential statistics, and effect 
sizes 
Analyse the Qualitative Data: 
• Analyse the qualitative data using 
procedures of theme development 
and those specific to the 
qualitative approach. 
STEP 2 
STEP 1 
Use Strategies to Merge the Two Sets of Results: 
• Identify content areas represented in both data sets and 
compare, contrast, an/or synthesize the results in a 
discussion or table. 
• Identify differences within one set of results based on 
dimensions within the other set and examine the differences 
within a display organized by the dimensions. 
STEP 3 
Interpret the Merged Results: 
• Summarise and interpret the separate results 
• Discuss to what extent and in what ways results from the 
two types of data converge, diverge, relate to each other, 
and/or produce a more complete understanding. 
STEP 4 
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collected from different participants, the mixed method researcher will take the risk 
of introducing extraneous information into the study and may potentially influence 
the merging of the results of both strands (Creswell & Plano Clark, 2011d). Third, 
the researcher needs to decide and explain whether the sample size in the two strands 
will be the same or different. Different sample sizes may arise because of different 
purposes (generalisation or in-depth description) of data collection in the quantitative 
and qualitative strands (Creswell & Plano Clark, 2011d). Fourth, there may be a 
disagreement between the quantitative and qualitative results. Contradictions may 
provide new insights into the research problem, but can also cause difficulty in data 
analysis and may require the collection of additional data (Creswell & Plano Clark, 
2011d).  
Reasons for choosing convergent parallel, mixed methods research for this study 
There are three primary reasons for choosing convergent parallel, mixed methods 
research as the research design for this study. First, the research aims of a study 
determine the research design. As stated in Section 1.3 (p. 8), the aims of this study 
were to investigate what and how factors influence adherence to lifestyle 
modifications, and to explore the role of concordance during health communication 
in influencing adherence in Chinese people with hypertension. A quantitative 
approach can be used to investigate the association between the hypothesised 
influencing factors, concordance during health communication, and adherence to 
lifestyle modifications with a sample size that supports generalisations to be made. 
At the same time, a further in-depth understanding of the influencing factors is 
needed to explore the detailed information on how the factors, especially 
concordance during health communication, influence adherence to lifestyle 
modifications. Thus, a qualitative approach is also required. As a result, a mixed 
methods research design, including both quantitative and qualitative strands, best 
suits the research aims. 
Second, convergent parallel, mixed methods research design requires a study with 
parallel research questions in both quantitative and qualitative strands. The same 
concepts need to be addressed in both the quantitative and qualitative data collection 
so that the two databases can be compared or merged (Creswell & Plano Clark, 
2011d). In this study, both strands address the same concepts that encompass 
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concordance during health communication and adherence to lifestyle modifications. 
Thus, this study fits the convergent parallel, mixed methods research design. 
Third, convergent parallel, mixed methods research design requires that the results of 
both quantitative and qualitative strands are equally important in answering the 
research questions. In this study, the quantitative results provide the information on 
the association between the hypothesised influencing factors of adherence to lifestyle 
modifications (including concordance during health communication) and the level of 
adherence to lifestyle modifications. Qualitative results reveal what and how factors 
influence adherence to lifestyle modifications and the role of health communication 
in adherence to lifestyle modifications in more depth.  The two types of results play 
an equally important role in exploring the factors influencing adherence to lifestyle 
modifications and the role of concordance during health communication in 
adherence to lifestyle modifications. So, a convergent parallel, mixed methods 
research design is appropriate for this study. 
 
4.2 Research design 
The research design employed in this study is summarised in Figure 4.2. Detailed 
information on settings and participants recruited in this study, data collection and 
data analysis are introduced in Section 4.4 (pp. 73-74), 4.5 (pp. 74-84) and 4.6 (pp. 
84-98), respectively. 
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Figure 4.2 Research design  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. a CHC = Community Health Community. b ANOVA = Analysis of Variance. c LATCon II = 
Leeds Attitudes to Concordance II scale.  
 
4.3 Paradigm 
All research has a philosophical assumption that shapes the processes of research and 
the conduct of the research design. A paradigm, which is defined as a set of 
generalisations, beliefs, and values of a community of specialists, is often used 
synonymously with philosophical assumption (Creswell & Plano Clark, 2011b). 
Paradigms differ “in the nature of reality (ontology), how we gain knowledge of 
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what we know (epistemology), the role values play in research (axiology), and the 
process of research (methodology)” (Creswell & Plano Clark, 2011b, p.41). Table 
4.1 lists three different paradigms commonly used by researchers. 
Table 4.1 Difference of paradigms among positivism, constructivism, and 
pragmatism (Creswell & Plano Clark, 2011b; Teddlie & Tashakkori, 2009b) 
Paradigms  Positivism    Constructivism  Pragmatism  
Ontology (What is the 
nature of reality?) 
Singular reality (e.g., 
researchers reject or 
fail to reject 
hypotheses) 
Multiple realities (e.g., 
researchers provide 
quotes to illustrate 
different perspectives) 
Singular and multiple 
realities (e.g., 
researchers test 
hypotheses and 
provide multiple 
perspectives) 
Epistemology (What is 
the relationship 
between the researcher 
and that being 
researched?) 
Knower and known 
are independent, a 
dualism (e.g., 
researchers objectively 
collect data on 
instruments) 
Knower and known are 
interactive, inseparable 
(e.g., researchers visit 
participants at their 
sites to collect data) 
Practicality (e.g., 
researchers collect data 
by “what works” to 
address research 
question) 
Axiology (What is the 
role of values?) 
Unbiased (e.g., 
researchers use checks 
to eliminated bias) 
Biased (e.g., 
researchers actively 
talk about their biased 
and interpretations) 
Multiple stances (e.g., 
researchers include 
both biased and 
unbiased perspectives) 
Methodology (What is 
the process of 
research?) 
Deductive (e.g., 
researchers test an a 
prior theory) 
Inductive (e.g., 
researchers start with 
participants’ views and 
build “up” to patterns, 
theories, and 
generalizations) 
Combining (e.g., 
researchers collect 
both quantitative and 
qualitative data and 
mix them) 
 
Based on the above comparison, positivism is often associated with quantitative 
designs, while constructivism is typically associated with qualitative designs 
(Creswell & Plano Clark, 2011b). Pragmatism appears to sit between the objective 
reality of positivism and the subjective nature of constructivism, and is generally 
regarded as the paradigm used for the mixed methods research (Denscombe, 2008).  
Pragmatism views knowledge as being both constructed and based on the reality of 
the world that an individual experiences and lives in (Teddlie & Johnson, 2009). 
Pragmatism has two major characteristics. First, pragmatism rejects the dogmatic 
either/or choice between positivism and constructivism (Teddlie & Tashakkori, 
2009b). The second characteristic of pragmatism is that a practical and applied 
paradigm should guide methodological choices to answer the research questions 
(Creswell & Plano Clark, 2011b; Teddlie & Tashakkori, 2009b). Pragmatists believe 
that decisions regarding the use of quantitative and/or qualitative methods depend on 
71 
 
Chapter 4: Methodology and Research Design 
 
the current statement of the research questions (Teddlie & Tashakkori, 2009b). Both 
quantitative and qualitative research methods may be used in a single study 
(Creswell & Plano Clark, 2011b). 
The paradigm for this study is pragmatism. In the quantitative strand of this 
convergent parallel, mixed methods research, a deductive approach was adopted by 
establishing hypotheses before the quantitative data collection. Objective results 
were based on statistical tests. In the qualitative strand of this study, an inductive 
approach was adopted by collecting qualitative data through interviews, followed by 
identifying themes using thematic analysis of the qualitative data. As a result, 
pragmatism is well suited for guiding the work of merging the two strands into a 
larger understanding (Creswell & Plano Clark, 2011b). 
 
4.4 Settings and participants 
4.4.1 Settings  
The setting for both strands was in Nantong city, a city in China’s Jiangsu Province, 
which is located at the estuary of the Yangtze River in the east of Jiangsu province, 
with a population totalling 7.6 million, and covering an area of 8,000 km2 (Nantong 
Government, 2012). People living in Nantong city have a higher annual average 
income (62,506 Yuan [11,299 AUD]) compared with the national average, which is 
38,420 Yuan [6,953 AUD] (Ma, 2013; Statistic Department of Nantong Government, 
2013). An older population (≥ 65 years of age) accounted for 17.4% of the total 
population in Nantong city (The Population and Family Planning Commission of 
Nantong City, 2013), compared with the national average of 8.91% (Office of 
Population Census of State Council & Department of Population and Employment of 
National Statisics Bureau, 2013).  
While the overall prevalence of hypertension in China was 18.8%, (Li, 2008c), the 
prevalence of hypertension in Nantong city was 20.01% (n = 54,734, > 35 years of 
age, cluster sampling) in 2003 (Chen, Li, Wang, Wu, & Shi, 2003), and 21.61 % (n = 
1,463, ≥ 18 years of age, stratified cluster sampling) in 2013 (Mao, Li, Xiao, Zong, 
& Gao, 2013). Based on a cross-sectional survey with stratified cluster sampling 
(Mao et al., 2013), 28.5% had a smoking habit, 31.7% reported consuming alcohol, 
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46.0% maintained a sedentary lifestyle, and 42.7% reported being overweight or 
obese in Nantong city. 
Community Health Centres (CHCs) have been established in China to provide 
disease prevention and control, health care services, health education, family 
planning, medical treatment services, and community rehabilitation (Pan, Dib, Wang, 
& Zhang, 2006). Electronic Health Records (EHRs) are used in CHCs for recording 
health prevention and treatment plans for residents. This study was conducted in 
Xuetian Street, which consists of nine CHCs that provide healthcare service for 
about 78,000 residents in Nantong City. The names of the nine CHCs are: Qian Xi 
Yuan, Zi Jing Hua, Jiao Yu, Xue Tian Cun, Xue Tian Nan Yuan, Xue Tian Bei Yuan, 
Xue Tian Yuan, Nan Chuan Yuan and Guo Yuan. There were approximately 3,300 
people with hypertension in the EHRs across the nine CHCs before the start of data 
collection.  
4.4.2 Participants 
Participants were identified from the EHRs of nine CHCs. Both quantitative and 
qualitative strands in this study shared the same inclusion and exclusion criteria 
when recruiting participants.  
Four inclusion criteria for recruiting participants were identified. First, the 
participants had to have been diagnosed with hypertension for at least six months. 
Six months was identified as the minimal duration of hypertension history in this 
study because participants need some time to modify their unhealthy lifestyles and 
adhere to the lifestyle modifications proposed by health professionals. Second, the 
participants had to have been given a treatment plan that recommends conducting 
any lifestyle modifications. This is because the focus of this study was lifestyle 
modifications implemented by people with hypertension. The third inclusion 
criterion was that the participants had to be ≥ 18 years of age, which is because 
ageing is one of the non-modifiable risk factors for developing hypertension.  Fourth, 
the participants had to be willing to participate in the study, which is required by the 
ethical consideration for research.  
Exclusion criteria were also considered. First, people with secondary hypertension 
were excluded because this study only focused on people with primary hypertension. 
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Second, people with severe complications of hypertension (e.g. stroke and severe 
heart failure) were not recruited. That is because people with severe cases rely 
greatly on pharmacological therapy. Lifestyle modifications are sometimes either 
unmanageable (e.g. exercise) or less effective (e.g. stress management) in such cases. 
Third, considering the reliability of the answers from participants, those patients who 
were cognitively impaired were not recruited in this study. 
 
4.5 Data collection 
Mixed methods research design calls for “rigorous” quantitative data collection 
procedures and “persuasive” qualitative data collection procedures (Creswell & 
Plano Clark, 2011d). In this study, a cross-sectional survey was conducted in the 
quantitative strand, and one-to-one semi-structured interviews were conducted in the 
qualitative strand. 
4.5.1 Quantitative strand data collection 
Three instruments reflecting the attitudes towards concordance during health 
communication, self-efficacy of conducting lifestyle modifications, and self-reported 
adherence to lifestyle modifications were used in the cross-sectional survey. SBP, 
DBP and BMI were also measured to investigate the association between the 
outcomes of adherence and the level of adherence. As a result, the data collected in 
the quantitative strand included two parts: 1) the instruments, including demographic 
and socioeconomic characteristics, attitudes towards concordance scale, self-efficacy 
scale, and adherence scale; and 2) clinical measurements of SBP, DBP and BMI. 
Demographic and socioeconomic characteristics 
The demographic and socioeconomic characteristics collected in this study included 
age (years), gender (female and male), marital status (married, loss of spouse, 
divorced, and unmarried), education (primary school or lower, junior high school, 
senior high school/certificate/diploma, and undergraduate or higher), average 
monthly income of family (RMB ≤ 1000, 1000-2999, ≥ 3000 Yuan; or AUD ≤ 170, 
170-519, ≥ 520), healthcare payment (health insurance, free healthcare, self-
supported), employment (employed, unemployed, retired, farming) and duration of 
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hypertension (≤ 1, 1-9, 10-19, ≥ 20 years). In education terms, both certificate and 
diploma in China belong to an educational level higher than junior high school, but 
lower than undergraduate study. So, certificate and diploma were combined together 
with senior high school. As for healthcare payment, there are three basic types: 1) the 
healthcare payment is covered by the government (free healthcare); 2) individuals 
need to pay a certain amount of money as health insurance to an insurance company, 
which proportionally covers the individuals’ healthcare cost (health insurance); and 3) 
individuals need to pay the healthcare costs by themselves (self-supported) (see 
Appendix 5, p. 267). 
Leeds Attitudes to Concordance scale II 
Raynor et al., (2001) developed the 12-item Leeds Attitudes to Concordance 
(LATCon) scale for measuring the attitudes towards concordance during health 
communication. Since then, the LATCon has been used in several studies by 
recruiting health professionals (n = 207) (Raynor et al., 2001), patients (n = 150) 
(Stokes, Knapp, Thistlethwaite, & Raynor, 2002), medical students (n = 547) 
(Thistlethwaite et al., 2003), and pharmacists (n = 376) (Kansanaho, Puumalainen, 
Varunki, Airaksinen, & Aslani, 2004). Knapp et al., (2009) modified the LATCon, 
leading to a 20-item Leeds Attitudes to Concordance scale II (LATCon II). The 
LATCon II was modified from the original LATCon in the following ways: 1) 20 
items were developed in the LATCon II that consider the concept development of 
concordance, compared with the original 12-item LATCon; 2) more participants (n = 
183) were recruited in the LATCon II development than the LATCon (n = 81); 3) the 
LATCon II measured test-retest reliability, whilst the LATCon did not. Since the 
development of the LATCon II, this instrument has been used in three studies (n = 
225, 183 and 268 respectively) to assess health professionals’ attitudes towards 
concordance (de Las Cuevas et al., 2012; Knapp et al., 2009; Rahim et al., 2012).  
The LATCon II was demonstrated to have satisfactory reliability and validity. The 
internal reliability of LATCon II was tested with a Cronbach’s α of 0.82. The test-
retest reliability was tested with the Pearson’s correlation, yielding a coefficient of 
0.641. This scale was validated by three UK experts (two are leading academic 
researchers; the third has headed several non-governmental organisations related to 
prescribing and concordance) (Knapp et al., 2009). After exploratory factor analysis, 
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five components were identified that explained 54% of the overall variance. These 
were: the level of participation and involvement that the respondents feel patients 
should have within the consultation; the continued use of a paternalistic style of 
interaction; the necessity to find common ground and be in agreement over decisions; 
the perceived benefits of partnership in medicine taking; and the equality and shared 
control within the interaction.  
The LATCon II is a 20-item scale using a 4-point Likert scale: strongly disagree (0), 
disagree (1), agree (2), and strong agree (3). To specifically measure the attitudes 
towards concordance in patients, the term “patients” in the original LATCon II was 
replaced by “I/me” (see Appendix 5, pp. 268-269). Because the original version of 
the LATCon II is in English, the LATCon II was translated into the Chinese 
language before conducting the survey.  
The process for translating the LATCon II from original English into target Chinese 
followed Sousa’s guidelines of translation, adaptation and validation of instruments 
(Sousa & Rojjanasrirat, 2011). The translation technique contained six steps: 1) A 
forward translation was conducted by two independent translators with distinct 
backgrounds from source language (English) to target language (Chinese); 2) A third 
independent translator initially compared the two forward-translated versions of the 
LATCon II with the original version of the LATCon II regarding ambiguities and 
discrepancies of words, sentences and meanings. The second step generated a 
preliminary initial translated version of the LATCon II in Chinese; 3) The initial 
Chinese version of the LATCon II was translated back into English by two other 
independent translators with the same qualifications and characteristics, described 
above in step one. These two translators were blind to the original English version of 
the LATCon II. This process resulted in two back-translated versions of the LATCon 
II in English; 4) A multi-disciplinary committee was established by the above five 
translators to discuss the ambiguities and discrepancies between the two back-
translations and between each one of the two back-translations and the original 
LATCon II in English. The developer of the LATCon II was invited to resolve any 
confusion on the meaning of the items. This step established conceptual, semantic 
and content equivalence between English and Chinese versions of the LATCon II to 
generate the pre-final Chinese version of the LATCon II; 5) An expert panel with six 
members were invited to conduct cross-cultural adaptation for the pre-final version. 
76 
 
Chapter 4: Methodology and Research Design 
6) The pre-final version after cross-cultural adaptation was pilot tested among 15 
participants to evaluate the instructions, response format and the items of the 
LATCon II for clarity. The Chinese version of the LATCon II (C-LATCon II) scale 
was then finalised.  
The selection criteria of five translators were: 1) fluent in English and experienced in 
translation; 2) holding the title of associate professor or co-chief nurse or higher; 3) 
with educational background of master’s degree or higher. The selection criteria of 
six expert panel members were: 1) experienced in health communication during 
nursing practice; 2) holding the title of associate professor or co-chief nurse or 
higher; 3) with educational background of master’s degree or higher; 4) specialised 
in psychometric evaluation. Chief nurse and co-chief nurse are the top rank and 
second top ranks of nursing in clinical settings, respectively.  
After the translation of the LATCon II, 15 participants were conveniently recruited 
from the EHRs of the nine CHCs to complete the LATCon II using a dichotomous 
scale (clear or unclear). Any difficulties in understanding the items from participants’ 
perspective and the duration for completing the scale were recorded for further 
refinement. Any participants who rated the instructions, response format or any item 
of LATCon II scale as unclear, were asked to provide suggestions on the 
modification. 
Hypertension Self-Efficacy Scale  
Yang and Liu (2007) developed and validated the Hypertension Self-Efficacy Scale 
(HSES) to measure the self-efficacy of conducting hypertension management in 
Chinese people with hypertension (n = 163). HESE is an 11-item scale using a 5-
point Likert scale: strongly diffident (0), diffident (1), unsure (2), confident (3), and 
strongly confident (4). The HSES was developed with Chinese participants who had 
hypertension and was originally in the Chinese language. The HSES has been widely 
used to investigate the level of self-efficacy in many studies (Fu, 2011; Li & Peng, 
2011; Ning, Zheng, & Li, 2011; Ning, Zheng, Li, et al., 2011; Peng et al., 2011; 
Xiang & Ye, 2009; Yang & Liu, 2007, 2011).  
The Cronbach’s α for this scale was 0.804. The test-retest reliability was tested with 
a Pearson’s correlation, yielding a coefficient of 0.805. The questions developed in 
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this scale were based on the most recent authoritative documents released by the 
China Ministry of Health. After factor analysis, four dimensions were identified to 
explain 67.542% of the variance: medication, healthy behaviour, daily life, and 
following doctor’s suggestions.  
There are two other self-efficacy scales used to explore self-efficacy in Chinese 
people with hypertension. One is the 10-item General Self-Efficacy (GSE) Scale, 
which was first developed by Schwarzer and translated by Zhang and Schwarzer 
(Zhang & Schwarzer, 1995). The other is the 6-item Self-Efficacy for Managing 
Chronic Disease (SEMCD) Scale , which was developed by Lorig et al. (Lorig et al., 
1996; Lorig, Sobel, Ritter, Laurent, & Hobbs, 2001). The Chinese version of the 
GSE scale and the SEMCD scale have been used to explore the self-efficacy in 
Chinese people with hypertension (Chen & Li, 2009; Mei, 2011; Zhai & Li, 2011; 
Zhou, Yang, Lin, Yang, & Hua, 2009).  However, both the GSE and the SEMCD 
refer to general diseases and chronic health conditions respectively, while the HSES 
describes the self-efficacy of conducting health behaviour specifically in people with 
hypertension. As a result, the HSES was used in this study. 
Two changes were made before using the HSES in the survey. First, the item 4 
“controlling alcohol consumption and do not drink strong liquor” in the original 
HSES was changed to “following the suggestion of non-drinking alcohol or cutting 
down alcohol consumption”. Second, the item 6 “cutting down or stopping smoking” 
in the original HSES was changed to “following the suggestion of non-smoking or 
cutting down smoking”. The reason for the two changes was because the patients 
who never drink or smoke may feel confused about the items in the original HSES. 
This study focuses on lifestyle modifications. So, the items reflecting lifestyle 
modifications in the HSES was extracted to generate an instrument – HSES-LM. 
After testing the psychometric properties (construct validity, internal reliability, and 
split-half reliability) of the HSES-LM, this instrument was used to measure the self-
efficacy of conducting lifestyle modification in Chinese people with hypertension 
(see Appendix 5, p. 270). 
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Therapeutic Adherence Scale for Hypertensive Patients  
Tang et al., (2011) developed and validated the Therapeutic Adherence Scale for 
Hypertensive Patients (TASHP) to measure the level of adherence to hypertension 
management in Chinese people with hypertension (n = 1,072). The TASHP is a 25-
item scale using a 5-point Likert scale: never/very rarely (1), rarely (2), sometimes 
(3), mostly (4), all time (5). Like the HSES, the TASHP was also developed with 
Chinese participants who had hypertension and was originally in the Chinese 
language. So, this study used the TASHP to measure the adherence to the treatment 
regimens in Chinese people with hypertension. 
The Cronbach’s α for this scale was 0.804. The test-retest reliability for this scale 
was tested with the Pearson’s correlation coefficient of 0.922. This scale was 
validated by 10 health professionals in the cardiovascular field, with an average of 
25 years of work experience each. After factor analysis, four dimensions were 
identified to explain 54.917% of the variance: following medication therapy, poor 
medication behaviour, daily life management, and smoking and alcohol management. 
Ma et al. (2011) developed and validated a 28-item Treatment Adherence 
Questionnaire for Patients with Hypertension (TAQPH) for evaluating the level of 
adherence to antihypertensive treatment regimens in Chinese people with 
hypertension. Although validity and reliability were tested in both the TASHP and 
the TAQPH, there are four reasons for using the TASHP in this study instead of the 
TAQPH: 1) the sampling scheme in Tang et al.’s study was stratified random 
sampling, while Ma et al.’s study used a convenience sampling scheme; 2) Tang et 
al.’s study was a multi-centre survey, covering eight grade-three hospitals, three 
grade-two hospitals, and three grade-one hospitals (CHCs), while Ma et al.’s study 
recruited participants from two hospitals; 3) the sample size in Tang et al.’s study (n 
= 1,072) was larger than in Ma et al.’s study (n = 278); and 4) the questions in the 
TAQPH started with “would you”, which indicates that the TAQPH actually 
measures the intention of adhering to health behaviour rather than adherence to 
health behaviour, while Tang et al.’s TASHP directly refers to adherence to health 
behaviours. As a result, Tang et al.’s TASHP has more power in assessing the level 
of adherence than Ma et al.’s TAQPH. 
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This study focuses on lifestyle modifications. So, the items reflecting lifestyle 
modifications in the TASHP were extracted to generate an instrument – TASHP-LM. 
After testing the psychometric properties (construct validity, internal reliability, and 
split-half reliability) of the TASHP-LM, this instrument was used to measure self-
reported adherence to lifestyle modification in Chinese people with hypertension 
(see Appendix 5, p. 271). 
BP and BMI 
BP and BMI were measured to assess the outcomes of lifestyle modifications. BP 
was reported in mmHg by measuring SBP and DBP with a mercury 
sphygmomanometer. The method of measuring SBP and DBP was based on Chinese 
guidelines for management of hypertension (Writing group of 2010 Chinese 
guidelines for the management of hypertension, 2011), and included 7 steps: 1) 
choosing a quality stethoscope and a quality sphygmomanometer inspected by 
Nantong Bureau of Quality and Technical Supervision within the period of validity; 
2) preparing the participants: before the first measurement, participants were 
required to be relaxed for at least 5 minutes, not to smoke cigarettes, drink coffee or 
tea, and to empty their bladders; then they sat upright and positioned the upper arm 
at the same level of the heart; 3) choosing the appropriate cuff size to ensure that the 
length of the cuff’s bladder was at least equal to 80% of the circumference of 
participants’ upper arms; 4) wrapping the cuff around the upper arm with the cuff’s 
lower edge 2.5 centimetre above the antecubital fossa; and pressing the stethoscope's 
bell over the brachial artery just below the cuff's edge; 5) rapidly inflating the cuff 
till radial pulse disappeared and continued to inflate the cuff to 30 mmHg higher; 
slowly deflating at a moderate rate (2-6 mmHg/second); 6) listening with the 
stethoscope and simultaneously observing the sphygmomanometer: the first 
knocking sound (Korotkoff) was SBP; when the knocking sound disappeared, that 
was DBP; and 7) double checking for accuracy: BP was measured for the second 
time after 1-2 minutes, mean value was calculated if the difference in SBP/DBP 
between two times was less than 5 mmHg; a third measurement was required to 
calculate mean value of three measurements if the difference in SBP/DBP between 
first two times was more than 5 mmHg. According to Chinese guidelines for 
management of hypertension, the value of BP has to be even numbers in mmHg by 
using a mercury sphygmomanometer.  
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Participants’ weight and height were also measured with a Height and Weight Scale 
(Suhong RGZ-120) according to the methods in the Chinese guidelines for 
management of overweight and obesity (Chen & Kong, 2006b). Participants were 
required to take off shoes, and wear thin light clothing, and to stand upright on the 
centre of the Height and Weight Scale with their heels together. The values of height 
and weight were recorded according to the indicators of the Height and Weight Scale. 
Then, BMI was calculated as weight divided by height squared and was reported in 
kg/m2.  
Sampling size and systematic random sampling scheme 
Sample size was determined by the methods of data analysis in this study. According 
to the research design, exploratory factor analysis was conducted to test construct 
validity of the C-LATCon II, and structural equation modelling was conducted to 
test model-fit of the proposed theoretical framework. It is required to have at least 
300 cases for factor analysis and structural equation modelling (Tabachnick & Fidell, 
2007c). Considering the possible non-response rate (set as 25%), 400 (300/75%) 
participants were required for this study. 
The quantitative strand in convergent parallel, mixed methods research uses a 
probability sampling scheme to select a relatively large number of participants 
representing the population or a segment of the population. A probability sampling 
scheme involves randomly choosing participants so that each participant in the 
population has an equal probability of being recruited. The purpose of randomization 
is to generalize the results to the population from which the sample is drawn.  
A systematic random sampling was used as the probability sampling scheme in the 
quantitative strand of this study. A systematic random sample refers to choosing 
participants from a list by selecting every k’th sampling frame (the units or cases 
from which the sample is drawn) member, where k (sampling interval) typifies the 
population divided by the preferred sample size (Onwuegbuzie & Collins, 2007). In 
this study, four steps of systematic random sampling were conducted: 1) sampling 
frame was decided according to the inclusion and exclusion criteria; 2) calculating 
the sampling interval according to the sample size determined and attrition rate 
estimated; 3) selecting a random start between one and sampling interval; 4) 
repeatedly adding the sampling interval to select subsequent participants. At the 
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beginning of the data collection, 3,287 patients had their case records in the EHRs. 
The sampling interval k was 8 (3,287/400), which means that potential participants 
were chosen according to every 8th patient from the EHRs. 
4.5.2 Qualitative strand data collection 
Interview  
One-to-one semi-structured interviews were conducted as the method for collecting 
data in the qualitative strand of this study.  The essence of interviews is based on an 
assumption that participants have essential and specific knowledge about the social 
work that can be articulated by verbal messages (Liamputtong, 2009). The 
interviews in this study were conducted in the CHCs between a participant and the 
researcher.  
A list of questions and topics were prepared as the interview guide before the 
interviews. Guiding questions were developed according to the proposed theoretical 
framework before the interviews, as follows:  
1) Could you please tell me how you understand salt and oil intake, weight, 
smoking, alcohol consumption, exercise, and stress to your blood pressure? 
2) Has your life changed (dietary habit, weight, smoking, alcohol 
consumption, exercise, and stresses) since you were told that you have 
high blood pressure? If yes, could you tell me how? If no, could you tell 
me why? 
3) Are there any factors surrounding you that are impacting (facilitate/impede) 
you on dietary habit, weight change, smoking, alcohol consumption, 
exercise, and stress relieving? Can you give me some examples of this 
issue? 
4) Could you please describe the process of consulting your doctor/nurse?  
5) How do you think of the role of consulting your doctor/nurse in changing 
your lifestyles? 
Sampling size and purposive sampling scheme 
Compared to the quantitative strand, qualitative research recruits a smaller number of 
participants. This is because the qualitative results are not designed to generalise to 
82 
 
Chapter 4: Methodology and Research Design 
the population. Perhaps, the most effective way to consider sample size in the 
qualitative strand is saturation. Saturation is a term used to describe the point where 
a sense of closure is attained because new data yield redundant information (Polit & 
Beck, 2012). In reality, if the researcher recruits additional data and looks at the data 
long and hard enough, potentially new information will be always identified (Strauss 
& Corbin, 1998). Saturation describes a situation when additional recruitment of 
participants seems counterproductive, or the research runs out of time, money or 
both (Strauss & Corbin, 1998). In this study, the recruitment of new participants 
stopped when no new theme was identified after data analysis. It was estimated that 
25 participants would be sufficient.  
A purposive sampling scheme was used in the qualitative strand of this study to 
select participants. A purposive sampling scheme means that the researcher 
intentionally recruits participants who have experienced the central phenomenon or 
the key concept being explored in the study (Creswell & Plano Clark, 2011d). A 
maximum variation technique was used when conducting purposive sampling to 
recruit participants. The basic principle of the maximum variation technique is to 
look at phenomenon from a wide range of angles for greater insights. In this study, 
the angles considered age and gender, as both of these were identified in the 
literature as influencing the conduct of health communication and health behaviours. 
4.5.3 Procedures 
The two samples in the quantitative and qualitative strands were from the same 
communities. The same samples in the quantitative and qualitative strands provide 
strength for merging the results of both strands in a convergent parallel, mixed 
methods research. The procedure of data collection occurred in the nine CHCs of 
Xuetian Street. The health professionals working in the CHCs were invited to assist 
in identification of potential participants. 
At the beginning of data collection, the researcher briefly introduced the purposes 
and design of this study to the CHC health professionals. Then, using the Electronic 
Health Records (EHRs), systematic random sampling strategy, and the inclusion and 
exclusion criteria, and with the help of the health professionals who were in charge 
of the healthcare of the targeted participants, potential participants were identified by 
the researcher. Next, these health professionals telephoned the potential participants 
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to briefly explain the purposes of this study and the process of participation. The 
patients who agreed to participate in this study were then invited to come to the 
CHCs for a routine health appointment. The rationale for this procedure was that 
patients were familiar with and trust the community health professionals who are 
responsible for their healthcare. 
At the CHCs, the researcher provided a detailed explanation about the survey. 
Participants who consented to participate in this study were invited to complete the 
instruments. The BP and BMI (calculated by weight and height) of each participant 
were measured for free. The measurement of BP, weight and height were conducted 
only by the researcher to minimise measurement error and bias. Following 
explanation and consent, interviews took place in the CHC education rooms by the 
researcher. Participants were purposefully recruited from different age groups and 
both genders. Each interview took 1-1.5 hours and was recorded by using an iphone 
4s mobile phone. For those participants who participated in both survey and 
interview, instrument completion was conducted at the end of interviews. All 
instruments were returned to the researcher to check for missing data before the 
participants left the CHCs. The instruments with any missing data were returned to 
the participants who were asked to complete prior to leaving the CHCs. Food oil pots 
and salt spoons with maximum daily intake volumes indicated, were presented as 
incentives to participants following completion of data collection. 
 
4.6 Data analysis 
4.6.1 Quantitative strand data analysis  
Data preparation 
All quantitative data were entered separately by two persons into Excel (the 
researcher and a research assistant with a background of a nursing master’s degree). 
The IF formula in Excel was used to check the accuracy of the entered data. Any 
difference in the entered data led to a check of the original data. Then, a correction 
was made by the researcher. 
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Participants who did not complete half of the items in the three scales were deleted 
from the raw data. Then, the data were ready for missing data imputation. For 
imputing continuous missing data, Little’s Missing Completely at Random (MCAR) 
Test was first used to evaluate whether the continuous data was missed randomly. A 
Little’s MCAR p value > 0.05 indicated that the data are missed in a random way. 
Then, Expectation Maximization (EM) was used to impute missing continuous data. 
For imputing categorical missing data, mode was first used to identify the value that 
appeared most often in a set of data. Then, mode substitution was used to impute the 
categorical missing data.  
BMI was calculated as weight divided by height squared. After data entry, missing 
data imputation and BMI calculation, the data were ready for descriptive statistical 
analysis. 
Descriptive statistical analysis 
The data collected in the quantitative strand included demographic and 
socioeconomic characteristics (age, gender, marital status, education, income, 
healthcare payment, employment, and duration of hypertension), attitude towards 
concordance during health communication (reflected by the C-LATCon II), self-
efficacy of conducting lifestyle modifications (reflected by the HSES-LM), self-
reported adherence to lifestyle modifications (reflected by the TASHP-LM), BMI 
(calculated by height and weight), and SBP and DBP. The descriptive statistical 
analysis contained univariate and bivariate statistical analyses. 
The mean, standard deviation (SD), median, minimum and maximum were 
calculated to describe the continuous variables (age, height, weight, BMI, SBP, DBP, 
the C-LATCon II, the HSES-LM, and the TASHP-LM). The normality of these 
variables was measured by histogram, normal Q-Q plot, Shapiro-Wilk normality test, 
and values of skewness and kurtosis. Frequency tables and cross-tabulation were 
used to describe categorical variables (gender, marital status, education, income, 
healthcare payment, employment, and duration of hypertension). Pearson’s 
correlation and Pearson’s χ2 test were conducted for bivariate statistical analyses. 
BMI was categorized into overweight and obesity, and according to Chinese criteria 
(normal/underweight at < 24 kg/m2, overweight at 24 ≤ BMI < 28 kg/m2 and obesity 
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at BMI ≥ 28 kg/m2) (Chen & Kong, 2006a). BP was classified into good (SBP/DBP 
< 140/90 mmHg when < 65 years of age or SBP/DBP < 150/90 mmHg when ≥ 65 
years of age) and poor control (other than good control) of BP, according to Chinese 
guidelines for management of hypertension (Writing group of 2010 Chinese 
guidelines for the management of hypertension, 2011). BMI classification and BP 
control according to the different demographic and socioeconomic characteristics 
were also investigated. 
Pilot study of the C-LATCon II 
In the pilot study, 15 participants were recruited to rate the instructions and items of 
the C-LATCon II. The interrater agreement (IR) among participants was calculated 
to evaluate the level of understanding of the C-LATCon II. 
Psychometric properties of the C-LATCon II 
The psychometric tests of the C-LATCon II included validity and reliability tests. 
The validity test was conducted by measuring content validity, construct validity, 
and criteria validity. The reliability test was conducted by measuring internal 
reliability and test-retest reliability.  
Content validity 
Content validity was tested by measuring the content validity index (CVI). The six-
member expert panel was invited to evaluate each item of the translated C-LATCon 
II for content equivalence using the following scale: 1 = not relevant; 2 = unable to 
assess relevance; 3 = relevant but meeds minor alteration; 4 = very relevant and 
succinct. Before measuring CVI, an index of interrater agreement (IR) was first 
calculated to reflect the proportion of agreement among panel members (Polit & 
Beck, 2006). CVI measured in this study included item-level CVI (I-CVI) and scale-
level CVI (S-CVI). S-CVI includes S-CVI/UA (universal agreement) and S-
CVI/Ave (averaging calculation). The criteria for a satisfactory CVI used in this 
study were: IR ≥ 0.8; I-CVI ≥ 0.83; modified kappa statistic (K*) ≥ 0.74; S-CVI/UA 
≥ 0.8; and S-CVI/Ave ≥ 0.9 (Polit, Beck, & Owen, 2007; Shi, Mo, & Sun, 2012). 
Construct validity 
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Construct validity was tested by conducting exploratory factor analysis (EFA). First, 
assumptions for EFA were tested before extracting components. The assumptions for 
EFA include absence of multivariate outliers, sufficient sample size, absence of 
multicollinearity and singularity, normality, linearity, and factorability (Tabachnick 
& Fidell, 2007c). Then, Principal Components Analysis (PCA) was used to extract 
components. Factor rotation was conducted for further interpretation. Direct oblimin 
rotation was chosen because correlation was assumed between the extracted 
components in the scale. Finally, the components were defined to interpret the results 
of EFA and explain the construct of the C-LATCon II. 
Criteria validity 
Criteria validity is a measure of how well one variable predicts an outcome based on 
information from other variables. An appropriate supporting theory is required when 
testing criteria validity. In this study, criteria validity was measured after testing the 
model-fit of the proposed theoretical framework. The statistical significance of the 
association between the C-LATCon II and the TASHP-LM in the model-fit test was 
used to evaluate criteria validity.  
Internal reliability 
Internal reliability is tested by calculating Cronbach’s α of the components extracted 
and overall scale of the C-LATCon II. Regarding the criteria of evaluating 
Cronbach’s α, many studies suggested that ≥ 0.7 is acceptable (Gliem & Gliem, 2003; 
Henson, 2001; Lance, Butts, & Michels, 2006; Tavakol & Dennick, 2011). It should 
be noted that a high value of Cronbach’s α (> 0.9) may suggest redundancies in the 
scale and the length of the scale should be shortened (Tavakol & Dennick, 2011), 
and a Cronbach’s α of 0.8 is probably a reasonable goal (Gliem & Gliem, 2003). So, 
the criterion of an acceptable Cronbach’s α used in this study was ≥ 0.7.  
Test-retest reliability 
Test-retest reliability was tested by calculating Pearson’s correlation. Thirty 
participants were invited from the pool of the first surveyed participants to complete 
the C-LATCon II at time 1 and time 2 (14 days after time 1).  Then, the correlation 
of the total scores of the C-LATCon II at time 1 and time 2 was measured. In this 
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study, a Pearson’s correlation coefficient of ≥ 0.7 was used as a satisfactory result of 
test-retest reliability (Paiva et al., 2014). 
After psychometric tests and extracting components, descriptive analysis was used to 
describe the components and the overall scale by demographic and socioeconomic 
characteristics, BP control and BMI classification. ANOVA was conducted to 
compare scores of the components and the overall scale by different levels of 
demographic and socioeconomic characteristics, BP control and BMI classification. 
ANOVA (F test) and post hoc Fisher’s LSD test were used if homogeneity of 
variances (Levene’s test) was not violated. Welch’s test and post hoc Dunnett’s T3 
test were used if homogeneity of variances was violated. 
Model-fit test of proposed theoretical framework 
According to the proposed theoretical framework, seven variables (age, the C-
LATCon II, the HSES-LM, the TASHP-LM, BMI, SBP and DBP) were identified in 
the model to be tested. By using structural equation modelling (SEM), the 
relationship among these variables was measured. Multiple group modelling was 
then used to investigate the difference of the model between males and females.  
Before model-fit test of the proposed theoretical framework, the assumptions of 
SEM were tested, including absence of univariate outliers and multivariate outliers, 
sufficient sample size, univariate normality, linearity and absence of 
multicollinearity and singularity (Tabachnick & Fidell, 2007d). SEM was then 
conducted by following five basic steps: model specification, model identification, 
model estimation, model testing and model modification. 
Model specification 
The most basic specification in SEM is the distinction between exogenous variables 
and endogenous variables. The model specification was based on the proposed 
theoretical framework of this study, identified linearity among variables, and 
substantive meaning. First, the model was initially specified according to the 
theoretical linkage among demographic and socioeconomic characteristics, 
concordance during health communication, self-efficacy of conducting lifestyle 
modifications, adherence to lifestyle modifications, BMI, SBP and DBP in the 
proposed theoretical framework (see Figure 3.3, p. 60). Then, the linearity among 
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these seven variables (age, the C-LATCon II, the HSES-LM, the TASHP-LM, BMI, 
SBP and DBP) was tested to inform the relationships (paths) between pairwise 
variables in the model. Finally, substantive meaning was considered when specifying 
the model. Linearity among variables without substantive meaning was not included 
in the model.  
There are two types of structural models, recursive and non-recursive, which specify 
the directionalities of presumed relationships. In recursive models, all paths are 
unidirectional. Non-recursive models have feedback loops, indicating two variables 
specified as both causes and effects of each other.  In this study, SBP, DBP and BMI 
were not only the outcomes of adherence to lifestyle modifications, but were also 
presumed to influence the level of adherence to lifestyle modifications. So, feedback 
loops were made between adherence and levels of BMI, SBP and DBP in the model 
specification (adherence ↔ BMI; adherence ↔ SBP; and adherence ↔ DBP).  
Since the quantitative data was collected using a cross-sectional survey, the 
estimation of reciprocal effects in a feedback loop in a cross-sectional study requires 
two assumptions for non-recursive structural models: equilibrium and stationarity 
(Kline, 2012). Equilibrium means that estimates of the effects that make up the 
feedback loop do not depend on the particular time of data collection (Kline, 2012). 
Stationarity means that the relationship of variables does not change over time (Kline, 
2012). Both assumptions are demanding and probably unrealistic (Kline, 2012). This 
study focuses on hypertension, which is a chronic health condition. All the 
participants who were recruited had a duration of hypertension of at least six months, 
which enabled the participants to stabilise their lifestyle modifications over time. So, 
reciprocal effects in a feedback loop between adherence and levels of BMI and 
SBP/DBP could be specified in the model.  
Both SBP and DBP reflect the level of BP, but at different stages. In this study, the 
correlation between SBP and DBP was conducted to reveal the existence of omitted 
causes shared by SBP and DBP. The correlation between SBP and DBP informed 
the covariance connecting the errors of SBP and DBP in the model specification.  
Model identification 
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Model identification is going from the known information to the unknown 
parameters. In SEM, the amount of known information for estimation is the number 
of elements in the observed variance-covariance matrix (Kenny & Milan, 2012). 
With k measure variables, there are k (k+1)/2 “knowns”. In the model to be tested, 
there were seven observed continuous variables (age, the C-LATCon II, the HSES-
LM, the TASHP-LM, BMI, SBP and DBP). So the amount of known information 
was 7×(7+1)/2 = 28. 
The amount of unknown information is the number of parameters, including 
variances, covariances, structural coefficients and factor loadings to be estimated. A 
parameter in a hypothesized model can be either freely estimated or fixed. Fixed 
parameters are typically constrained to a specific value, such as 1. In this study, the 
amount of unknown information was determined when model comparison was made 
to choose the best model-fit with or without the added relationships. 
There are three levels of model identification that depend on the difference between 
knowns and unknowns. They are underidentified, just-identified, and overidentified 
models. A model is underidentified when there are more unknowns than knowns. A 
model is just-identified when the amount of unknowns equals the amount of knowns. 
A model is overidentified when there are more knowns than unknowns. The model 
can be identified if it is either just-identified or overidentified. The overidentified 
model is preferable to a just-identified model, because only overidentified models 
provide fit statistics as a means of evaluating the fit of the overall model (Kenny & 
Milan, 2012). 
The correspondence of knowns versus unknowns determines whether a model is 
underidentified, just-identified, or overidentified. In this study, the difference of 
numbers between knowns and unknowns was calculated to inform the model’s df. A 
positive value of the model’s df indicates that model is an overidentified model and 
is therefore identified. 
Model estimation and model testing 
Model estimation and model testing are integral parts of any application of SEM. 
The maximum likelihood estimation is a commonly used estimation method in SEM. 
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This study employed maximum likelihood estimation to test the model after testing 
the assumptions for SEM.  
Model testing is done to answer the question: to what extent is the theoretical model 
supported by the obtained sample data? Three criteria are typically used to judge the 
statistical significance and substantive meaning of a theoretical model (Schumacker, 
2010). The first criterion is model-fit indices, including the statistical non-
significance of the χ2 test and the root-mean-square error of approximation (RMSEA) 
values. SPSS Amos computes many other model-fit indices, which are always 
interpreted when determining an acceptable model-fit. Model-fit criteria used in this 
study and acceptable fit interpretation are explained in the following part of this 
section (see Table 4.2, p. 93). The second criterion is the statistical significance of 
individual parameter estimates for the paths in the model. This is referred to as a t 
value, and is typically compared to a table t value of 1.96 at the 0.05 level of 
significance. The third criterion is the magnitude and direction of parameter 
estimates. Particular attention is paid to whether a positive or negative coefficient 
makes sense for the parameter estimate according to substantive meaning. This study 
tested the model-fit based on these three criteria above.  
Model modification 
Model modification is considered if the implied theoretical model is not strong. Then 
a new model needs to be specified, leading to a new iteration. In this study, models 
with or without the added relationships between age and concordance, self-efficacy 
and adherence were compared for modifying models to choose best model-fit. Two 
considerations are involved to determine that a model requires modification (Chou & 
Huh, 2012). First, the model has an adequate model-fit to the data but with excessive 
parameters. Second, the model does not have an adequate fit to the data. The purpose 
of model modification is to alter the original model to a model that is better fitting in 
some sense and yields parameters with practical significance and substantive 
meaning. Another two issues were also considered when modifying the model in this 
study. One is that parameters might not be significant with the sample size of this 
study, but significant with larger sample. The other is that if a parameter is not 
significant, but is of sufficient substantive interest, then the parameter remains in the 
model.  
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Criteria for model-fit indices 
When deciding on which model-fit indices to report, it is important to consider that 
some indices are created for model fit, some for model parsimony or model 
comparison. Model-fit determines the degree to which the sample variance-
covariance data fit the structural equation model. Model-fit criteria commonly used 
are χ2, the goodness-of-fit index (GFI), the adjusted goodness-of-fit index (AGFI), 
and the standardised root-mean-square residual index (SRMR). Three indices are 
used as variants for comparing alternative models: the Tucker-Lewis index (TLI), the 
Bentler-Bonett normed fit index (NFI), and the comparative fit index (CFI). 
Parsimony refers to the number of estimated parameters required to achieve a 
specific level of model fit. The AGFI provides an index of model parsimony. Other 
indices that indicate model parsimony are the parsimony normed fit index (PNFI) 
and the Akaike information criterion (AIC) (Schumacker, 2010). AIC is considered 
to be the best index testing model parsimony (Schumacker, 2010). The details of 
model-fit criteria and acceptable fit interpretation used in this study are listed in 
Table 4.2. 
The model contained two-way paths among adherence, BMI, SBP and DBP. The 
stability index of the model was calculated to assess the stability of loops between 
variables. Over 1.00 of stability index showed that the sample is too small to 
estimate the effects with any degree of precision. Less than 1.00 of stability index 
showed that the loops between variables are stable, and the assumptions of non-
recursive models hold. 
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Table 4.2 Model-fit criteria and acceptable fit interpretation (West, Taylor, & Wu, 2012) 
Indices  Acceptable level Interpretation  
Model fit   
 χ2 test statistic p > 0.05 Value > 0.05 reflects a good model fit 
 χ2/df < 5 Value < 5 reflects a good model fit 
 Goodness-of-fit index (GFI) 0 (no fit) to 1 (perfect fit) Value close to 0.95 reflects a good model fit 
 Adjusted goodness-of-fit index (AGFI) 0 (no fit) to 1 (perfect fit) Value adjusted for df, close to 0.95 reflects a good model fit 
 Standardised root-mean-square residual index (SRMR) < 0.08 Value < 0.08 reflects a close fit 
 Root-mean-square error of approximation (RMSEA) < 0.06 Value < 0.06 reflects a close fit 
Model comparison   
 Tucker-Lewis index (TLI) 0 (no fit) to 1 (perfect fit) Value adjusted for df, close to 0.95 reflects a good model fit 
 Bentler-Bonett normed fit index (NFI) 0 (no fit) to 1 (perfect fit) Value adjusted for df, close to 0.95 reflects a good model fit 
 Comparative fit index (CFI) 0 (no fit) to 1 (perfect fit) Value adjusted for df, close to 0.95 reflects a good model fit 
Model parsimony   
 Parsimony normed fit index (PNFI) 0 (no fit) to 1 (perfect fit) Compares values in alternative models 
 Akaike information criterion (AIC) 0 (perfect fit) to positive value (poor fit) Compares values in alternative models 
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Model difference by gender 
Multiple group modelling was conducted to investigate the difference of model and 
paths of the model between males and females. The purpose of multiple group 
modelling was to explore the modifying effect of gender on the paths of the models. 
First, the model-fit test was conducted to the model by gender, without constraining 
any paths of the model. The χ2 values and df of the unconstrained overall model were 
then measured. Next, the model-fit test was conducted to the model by gender with 
constraining all the paths of the model. The χ2 values and df of the fully constrained 
overall model were measured. After that, the difference in χ2 values and df between 
the unconstrained overall model and the fully constrained overall model was 
calculated. The p value with less than 0.05 indicates that the model was variant 
between males and females. Finally, each one of the paths in the model was 
constrained to compare the difference of paths in the model by gender. 
4.6.2 Qualitative strand data analysis  
Qualitative data analysis was performed before quantitative data analysis to avoid 
being sensitised by quantitative results. For consistency, qualitative data analysis is 
explained after quantitative data analysis. 
Thematic analysis was employed to analyse the qualitative data. Thematic analysis is 
a data reduction and analytical strategy by which qualitative data are segmented, 
categorised, summarised, and reconstructed in a way that captures the important 
concepts within the data set (Braun & Clarke, 2006). The phases of thematic analysis 
are summarised in Table 4.3. Data analysis was conducted in the original language 
that the data were collected – Chinese.  
Table 4.3 Phases of thematic analysis (Braun & Clarke, 2006) 
Phase  Description of the process 
1 Familiarising with data Transcribing data, reading and re-reading the data, noting down 
initial ideas 
2 Generating initial codes Coding interesting features of the data in a systematic fashion 
across the entire dataset, collating data relevant to each code 
3 Searching themes Collating codes into potential themes, gathering all data relevant 
to each potential theme 
4 Reviewing themes Checking if the themes work in relation to the coded extracts  and 
the entire dataset, generating a thematic “map” of the analysis 
5 Defining and naming themes Ongoing analysis to refine the specifics of each theme, and the 
overall story the analysis tells, generating clear definitions and 
names for each theme 
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Phase 1 Familiarising with data 
Each interview was first transcribed verbatim by the researcher. Through 
transcribing, reading and re-reading the data, the qualitative data were familiarised. 
The features of interviews such as emphasis, speed, tone of voice and pauses were 
also transcribed (Bailey, 2008). All of the interviews were transcribed in the original 
Chinese language. Three interviews were translated from Chinese to English for 
supervisory discussion and verification of analysis. The transcription was printed out 
and ready for coding. 
Phase 2 Generating initial codes 
Codes refer to the most basic segment, or element, of the raw data or information 
that can be assessed in a meaningful way regarding the phenomenon, and identify the 
features of the data that appear interesting to the analyst (Braun & Clarke, 2006). In 
this study, coding was performed manually and the segments of data were 
highlighted with coloured pens. The relevant surrounding data was included to avoid 
losing the context when coding. This phase generated codes for as many potential 
themes as possible (time permitting). Analytical memos or notes containing ideas 
and thoughts about the data were written during the process of coding. After all of 
the qualitative data was initially coded, a long list of the different codes was 
identified and ready for searching for themes. 
Phase 3 Search for themes 
This phase involved sorting the different codes into candidate themes, and collating 
all the relevant coded data extracts within the identified themes. Searching for 
themes refers to a process of considering how different codes may combine to form 
an overarching theme. A thematic map was made to show the relationship between 
codes, subthemes and themes. When searching for themes, some initial codes went 
on to form themes, others formed subthemes, whereas others did not seem to belong 
anywhere and therefore were temporarily discarded. The candidate themes extracted 
in this phase were ready for refinement.  
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Phase 4 Reviewing themes 
The refinement of the candidate themes was conducted when there were not enough 
data to support these themes, or these themes might collapse into each other, or these 
themes might need to be broken down into separate themes. There were two levels of 
reviewing and refining the candidate themes: the level of the coded data extracts and 
the level of the entire data set. When the candidate themes did not fit with the coded 
data extracts or entire data set, these themes were considered as problematic, or some 
of the data extracts within these themes did not fit there. Then, the thematic map was 
refined or new themes were identified. The process of reviewing themes stopped 
when the theme refinement did not add anything substantial. Themes were defined 
and named when the thematic map of the qualitative data was satisfactory. 
Phase 5 Defining and naming themes 
Themes were defined and further refined by identifying the essence of what each 
theme was about and determining what aspect of the data each theme captured. 
Themes were named by going back to the collated data extracts for each theme, and 
organising themes into a coherent and internally consistently account, with 
accompanying narrative. It should be noted that there is not too much overlap 
between themes. Subthemes were also identified according to the thematic map at 
this phase.  
After thematic analysis, the themes on the factors influencing adherence to lifestyle 
modifications were identified. The influencing effect of health communication on 
adherence to lifestyle modifications was also explored.  
4.6.3 Mixed data analysis 
On the basis of the results from the quantitative and qualitative strands, inferences 
obtained from both strands were integrated. After independently analysing the two 
types of data, several steps for merging the data analysis of both strands were 
conducted to compare results. First, key dimensions (e.g. the C-LATCon II in 
quantitative strand and the relevant theme identified in qualitative strand) were 
identified to compare the results from both strands. Second, information (e.g. the 
components extracted in the C-LATCon II and the relevant subthemes in the 
qualitative strand) were identified to compare across dimensions. Third, the results 
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of comparing information (convergent or divergent results of both strands) were used 
to decide if further analysis was needed. Finally, after integrating the hypothesised 
influencing factors of adherence in the quantitative strand and the themes emerging 
in the qualitative strand, the proposed theoretical framework was extended by 
identifying new constructs influencing adherence.  
 
4.7 Ethics 
This research used human participants, therefore, care was required in the planning 
and conduct of this research to maximise the benefit of this research and minimise 
any potential risks. Permission was canvassed from the manager in charge of the 
nine CHCs of the Xuetian Street, Nantong City, China (see Appendix 1, p. 256). 
Because there is no ethics committee in nine CHCs of Xuetian Street, the application 
for approval of this project was first submitted to the Nantong University Ethics 
Committee (2012-030, see Appendix 2, pp. 257-258) and then the QUT Ethics 
Committee (1300000022, see Appendix 3, p. 259). Ethical considerations specific to 
this project included consent, confidentiality/anonymity, security of data and 
dissemination of results. Permission has been authorised for using the three 
instruments (the LATCon II, the HSES, and the TASHP) from the developers (see 
Appendix 8, pp. 286-288).  
Prior to data collection, permission was first sought from the potential participants 
through telephone recruitment. Before the telephone recruitment, the community 
health professionals were trained by the researcher to control perceived coercion. All 
the telephone recruitment process was required to follow the telephone script (see 
Appendix 4, pp. 260-263). The telephone script explained that potential participants’ 
decision to participate or not participate would in no way affect their current or 
future relationship with the health professionals in the CHCs of Xuetian Street, 
Nantong University, or QUT. Necessary and brief explanations on the purpose, risks 
and benefits of this study and the process of data collection were also made via 
telephone. If the potential participants were unsure and hesitant, the community 
health professionals would end the telephone with “thank you” and avoid using any 
further persuasive wording. If the potential participants agreed to participate in the 
project, a formal recruitment and the detailed participant information would be 
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explained by the researcher to the potential participants at the CHCs of Xuetian 
Street. The researcher had no existing relationship with participants. The participants 
who agreed to be recruited were invited to education rooms at the CHCs to undertake 
a survey, and for some, an interview. 
Detailed information on the purpose and process of this study was explained to the 
participants. The return of the completed questionnaire was accepted as an indication 
of the consent to participate in the survey (see Appendix 5, pp. 264-266). Written 
consent from participants was achieved before an interview took place (see 
Appendix 6, pp. 279-284).   
The measurement of blood pressure was in accordance with Chinese guidelines for 
the management of hypertension. The measurement of weight and height was in 
accordance with guidelines for prevention and control of overweight and obesity in 
Chinese adults. If any discomfort occurred to the participants when their blood 
pressure, height and weight were measured, rest was offered to them. Measurement 
was not conducted until the participants indicated that they were comfortable. The 
participants could withdraw consent to provide these clinical measures at any point. 
 
4.8 Summary 
The chapter has introduced mixed methods research and described convergent 
parallel, mixed methods research, which is the methodology used in this study.  The 
reasons for employing convergent parallel, mixed methods research were explained. 
Pragmatism was used as the paradigm which shaped the processes of research and 
the conduct of the research design. In this study, data collection and data analysis of 
the quantitative and qualitative strands were conducted independently.  
In the quantitative strand, the instruments used in the cross-sectional survey included 
demographic and socioeconomic characteristics of participants, the LATCon II, the 
HSES, and the TASHP. The values of BP and BMI were also measured during the 
survey. The LATCon II was translated into the C-LATCon II and tested the 
psychometric properties before the survey. Model-fit of the proposed theoretical 
framework was tested by using SEM. Multiple group modelling was used to 
investigate the model difference between males and females. In the qualitative strand, 
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one-to-one semi-structured interviews were conducted to explore the factors 
influencing adherence to lifestyle modifications and role of health communication in 
adherence to lifestyle modifications. Thematic data analysis was used to identify the 
themes emerging from the qualitative data after transcribing the interviews that were 
recorded. Finally, the results of both strands were merged for mixed data analysis to 
obtain the conclusion for this study.  
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CHAPTER 5: QUANTITATIVE STRAND 
RESULTS 
 
This chapter presents the results of the quantitative strand in this study to answer the 
following research questions: 
1) What are the psychometric properties of the Chinese version of the Leeds 
Attitudes to Concordance II scale? 
2) What is the difference in attitudes towards concordance according to 
demographic and socioeconomic characteristics in Chinese people with 
hypertension? 
3) What are the associations among adherence to lifestyle modification and its four 
hypothesised factors (demographic and socioeconomic characteristics, attitudes 
towards concordance, self-efficacy of conducting lifestyle modifications, 
outcomes of adherence) in Chinese people with hypertension? 
4) To what extent is the theoretical framework proposed in this study supported by 
the obtained sample data? 
Data entry and missing data imputation are first introduced. Then, the results of 
descriptive statistical analysis of the study variables are reported. Next, the 
translation and psychometric properties of the Chinese version of the Leeds Attitude 
to Concordance (C-LATCon II) are presented. Finally, the results of structural 
equation modelling (SEM) and multiple group modelling between males and females 
are reported to reflect the model-fit of the proposed theoretical framework in this 
study. 
 
5.1 Data preparation 
At the beginning of data collection, the EHRs showed that 3,287 patients with 
hypertension had their records at the nine CHCs. According to the systematic 
random sampling scheme, every 8th patient in the EHRs was targeted as the potential 
participants. The number of potential participants was 411 (3,287/8 ≈ 411). After 
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contacting these potential participants by telephone, eight cases were excluded (not 
meeting inclusion criteria), and 21 cases did not respond. After telephone 
recruitment, 382 potential participants agreed to participate in the study. Thirteen 
cases did not attend their appointments at the CHCs. So, 369 participants completed 
the demographic and socioeconomic characteristics, the C-LATCon II, the 
Hypertension Self-Efficacy Scale (HSES), and the Therapeutic Adherence Scale for 
Hypertensive Patients (TASHP). Weight, height, SBP and DBP were also measured 
during the study. Then, the data for three people were deleted because they had 
completed less than half of the items of the instruments, yielding a final total number 
of 366 participants. Figure 5.1 summarises the process of sampling. 
Figure 5.1 Process of sampling 
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The information on missing continuous and categorical data is shown in Table 5.1 
and Table 5.2, respectively. No missing data were found in the items of the three 
scales. The percentage of missing data for each study variable was less than 1.6%. 
The p value of Little’s MCAR was 0.936, which indicated that the data was 
randomly missing. Then, Expectation Maximisation (EM) was used to impute 
missing continuous data. Mode substitution was used to impute the categorical 
missing data. BMI was calculated as weight divided by height squared. After 
missing data imputation and BMI calculation, the data were ready for descriptive 
statistical analysis.  
Table 5.1 Characteristics of age, height, weight, SBP, DBP and BMI (n = 366) 
Characters  No. of 
missing 
data (%) 
Median (Min, Max) Mean (SD) Skewness 
(SE) 
Kurtosis 
(SE) 
Shapiro-
Wilk test 
(p) 
Age (years) 6 (1.6) 69 (39, 91) 66.91 (9.33) -0.75 (0.13) 0.58 (0.25) <0.001** 
Height (m) 5 (1.4) 1.64 (1.45, 1.86) 1.64 (0.08) 0.11 (0.13) -0.58 (0.25) 0.001** 
Weight (kg) 4 (1.1) 67 (40, 104) 67.24 (10.58) 0.33 (0.13) 0.07 (0.25) 0.007** 
SBP (mmHg) 3 (0.8) 134 (96, 188) 134.58 (15.38) 0.47 (0.13) 0.44 (0.25) <0.001** 
DBP (mmHg) 3 (0.8) 80 (56, 114) 80.28 (9.30) 0.16 (0.13) 0.13 (0.25) 0.018* 
BMI (kg/m2) 5 (1.4) 24.72 (14.52, 35.99) 24.86 (3.12) 0.16 (0.13) 0.56 (0.25) 0.211 
Note. *p<0.05; **p<0.01 
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Table 5.2 Demographic and socioeconomic characteristics (n = 366) 
Characters  No. of Missing data (%) Frequency (%) 
Gender  0  
Male  186 (50.8) 
Female  180 (49.2) 
Marital status 1 (0.3)  
Married  331 (90.4) 
Loss of spouse  34 (9.3) 
Divorced  1 (0.3) 
Unmarried  0  
Education 1 (0.3)  
Primary school or lower  63 (17.2) 
Junior high school  98 (26.8) 
Senior high school/certificate/diploma  147 (40.2) 
Undergraduate or higher  58 (15.8) 
Average monthly income of family 
(Chinese Yuan) 
0  
< 1,000  45 (12.3) 
1,000 – 2,999  185 (50.5) 
≥ 3,000  136 (37.2) 
Healthcare payment 0  
Health insurance  346 (94.5) 
Free healthcare  7 (1.9) 
Self-financed  13 (3.6) 
Employment 3 (0.8)  
Employed  49 (13.4) 
Unemployed  6 (1.6) 
Retired  300 (82.0) 
Farming  11 (3.0) 
Duration of hypertension (years) 3 (0.8)  
< 1  18 (4.9) 
1 – 9    132 (36.1) 
10 – 19   138 (37.7) 
≥ 20  78 (21.3) 
 
5.2 Descriptive data analysis 
It should be noted that all the descriptive statistical analyses in this section are based 
on raw data (n = 366), without identifying and deleting outliers. The descriptive 
statistical analyses of the C-LATCon II, the HSES and the TASHP were not 
included in this section because the sample for analysing these scales was not 
determined until their outliers were identified and deleted.  
This section starts with univariate descriptive statistical analysis of continuous 
variables (age, height, weight, BMI, SBP & DBP) and categorical variables (gender, 
marital status, education, income, healthcare payment, employment, and duration of 
hypertension). Then, bivariate statistical analysis was conducted to investigate the 
association of pairs of the continuous variables and categorical variables. Next, BMI 
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level was categorised into normal/underweight, overweight and obesity, according to 
current Chinese criteria (Chinese Ministry of Health, 2010). SBP/DBP levels were 
categorised into good and poor control of BP according to current Chinese guidelines 
(Writing group of 2010 Chinese guidelines for the management of hypertension, 
2011). Finally, BMI classification and BP control were investigated according to 
different demographic and socioeconomic characteristics. 
5.2.1 Univariate statistical analysis 
Age, height, weight, BMI, SBP and DBP 
The mean age of participants was 66.91, ranging from 39 to 91 years of age. The 
means of SBP/DBP levels were 134.58/80.28 mmHg. The mean of BMI was 24.86 
kg/m2, ranging from 14.52 to 35.99 kg/m2.  The continuous variables are shown in 
Table 5.1. Histograms and normal Q-Q plots were used to describe the graphic 
distribution of these variables. The histograms showed that these variables were 
roughly bell shaped (see Appendix 10, pp. 292-293). The normal Q-Q plots showed 
that these variables closely aligned the reference line of normal distribution (see 
Appendix 10, pp. 292-293).  
The normality of these variables was evaluated by statistical indices and graphic 
distribution. The Shapiro-Wilk normality test showed that BMI was normally 
distributed (p > 0.05) and that age, SBP and DBP were not normally distributed (p < 
0.05) (Table 5.1). Considering the Shapiro-Wilk test may be statistically significant 
from a normal distribution in any large sample (Razali & Wah, 2011), values of 
skewness and kurtosis and graphic distribution were required for verification. The 
small absolute values of skewness and kurtosis, histograms and normal Q-Q plots 
showed no severe problem of normal distribution in the variables of age, SBP and 
DBP. 
Gender, marital status, education, income, health payment, employment and 
duration of hypertension 
Univariate statistical analysis of categorical variables was shown in Table 5.2. The 
number of male participants (n = 186, 50.8%) was almost the same as that of female 
participants (n = 180, 49.2%). Most of the participants were married (n = 331, 
90.4%), had health insurance (n = 346, 94.5%), and had retired (n = 300, 82%). In 
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regards to education, 147 participants (40.2%) had senior high 
school/certificate/diploma background and 58 participants (15.8%) had an 
undergraduate background or higher. Half of the participants (n = 185, 50.5%) had 
an average monthly family income of between ￥1,000-2,999 ($170-519 AUD), and 
37.2% (n = 136) with more than ￥3,000 (> $520 AUD). Among the participants 
recruited, 36.1% (n = 132) had been diagnosed with hypertension for 1-9 years and 
21.3% (n = 78) for more than 20 years.  
5.2.2 Bivariate statistical analysis 
Association of age, BMI, SBP and DBP 
Bivariate statistical analysis between continuous variables was conducted to 
investigate the correlation of age, BMI, SBP and DBP. Height and weight have been 
calculated into BMI, which is of substantive interest in this study. So, height and 
weight were not included in bivariate statistical analysis of continuous variables. 
Pearson’s correlation was conducted because no severe problem of normal 
distribution was detected in age, BMI, SBP and DBP (Table 5.3).  
Table 5.3 Bivariate correlation of age, BMI, SBP and DBP of raw data (n = 366) 
 Age  BMI SBP DBP 
Age  1    
BMI -0.160** 1   
SBP 0.229** 0.063 1  
DBP -0.206** 0.123* 0.395** 1 
Note. Bivariate correlation was measured based on Pearson’s correlation.  
*p < 0.05; **p < 0.01.  
 
As was shown in Table 5.3, age was negatively correlated with BMI and DBP but 
positively correlated with SBP. BMI was positively correlated with DBP. SBP and 
DBP were positively correlated with each other. No statistical significance was 
found in the correlation between BMI and SBP.  
Association of gender, marital status, education, income, healthcare payment, 
employment, and duration of hypertension 
Bivariate statistical analysis between categorical variables was conducted in pairs of 
gender, marital status, education, income, healthcare payment, employment, and 
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duration of hypertension. Cross tabulation and Pearson’s χ2 test were conducted to 
explore the association between pairs of categorical variables.  
The numbers of some of the categorical variables were too few. For example, no 
participants recruited in this study were unmarried and only 1 (0.3%) participant was 
divorced (Table 5.2). Only 7 (1.9%) participants had free healthcare, 13 (3.6%) 
participants paid healthcare by themselves, and 6 (1.6%) participants were 
unemployed (Table 5.2). These small numbers easily cause the expected numbers 
under 5 when doing Pearson’s χ2 test. Despite this, Fisher’s exact test is an option 
when the expected numbers are under 5, because Fisher’s exact test only suits 2 × 2 
table and many categorical variables in this study had more than 2 levels (Table 5.2), 
Fisher’s exact test does not suit the data of this study if no transformation is 
conducted. Considering there is no exact test for contingency tables larger than 2 × 2 
(Kirkwood & Sterne, 2003b), it is suggested to combine rows or columns with low 
expected numbers, providing that these combinations make biological sense 
(Kirkwood & Sterne, 2003b). As a result, the categorical variables were transformed 
into dichotomous variables. For example, in the item of education, primary school or 
lower and junior high school were combined as one level, and senior high 
school/certificate/diploma and undergraduate or higher were combined as another 
level (Table 5.4). In the item of employment, levels other than retired were combined 
together as one level (Table 5.4).   
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Table 5.4 Descriptive statistical analysis in pairs of gender, marital status, education, income, healthcare payment, employment, and 
duration of hypertension (n, %) 
 Gender  Marital status Education  Income  Healthcare payment Employment  
 Male  Female  Married  others < senior ≥ senior <￥3000a ≥￥3000 Insurance  Others  Retired  Others  
Marital 
status 
            
Married  179 (54.1) 152 (45.9)           
Others  7 (20) 28 (80)           
Education              
< senior 59 (36.6) 102 (63.4) 137 (85.1) 24 (14.9)         
≥ senior 127 (62) 78 (38) 194 (94.6) 11 (5.4)         
Income              
<￥3000 94 (40.9) 136 (59.1) 201 (87.4) 29 (12.6) 140 (60.9) 90 (39.1)       
≥￥3000 92 (67.6) 44 (32.4) 130 (95.6) 6 (4.4) 21 (15.4) 115 (84.6)       
Healthcare 
payment 
            
Insurance  176 (50.9) 170 (49.1) 314 (90.8) 32 (9.2) 145 (41.9) 201 (58.1) 214 (61.8) 132 (38.2)     
Others  10 (50) 10 (50) 17 (85) 3 (15) 16 (80) 4 (20) 16 (80) 4 (20)     
Employment             
Retired  142 (47.3) 158 (52.7) 268 (89.3) 32 (10.7) 135 (45) 165 (55) 188 (62.7) 112 (37.3) 290 (96.7) 10 (3.3)   
Others  44 (66.7) 22 (33.3) 63 (95.5) 3 (4.5) 26 (39.4) 40 (60.6) 42 (63.6) 24 (36.4) 56 (84.8) 10 (15.2)   
Duration              
<10 years 67 (44.7) 83 (55.3) 138 (92) 12 (8) 71 (47.3) 79 (52.7) 99 (66) 51 (34) 143 (95.3) 7 (4.7) 110 (73.3) 40 (26.7) 
≥10 years 119 (55.1) 97 (44.9) 193 (89.4) 23 (10.6) 90 (41.7) 126 (58.3) 131 (60.6) 85 (39.4) 203 (94) 13 (6) 190 (88) 26 (12) 
Note. a ￥indicates Chinese RMB Yuan. RMB 3000 Yuan  ≈ AUD 520. 
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Pearson’s χ2 test was then conducted to explore the association between two 
categorical variables after the variable transformation. Fisher’s exact test was done 
when the expected numbers were under 5. As was shown in Table 5.5, males were 
different from females in marital status, education, income, employment and 
duration of hypertension. Participants’ educational background was associated with 
their income and their method of healthcare payment. 
Table 5.5 P value of Pearson’s χ2 test in pairs of categorical variables (n = 366) 
 Gender  Marital 
status 
Education  Income  Healthcare 
payment 
Employment  
Marital status < 0.001      
Education  < 0.001 0.002     
Income  < 0.001 0.010 < 0.001    
Healthcare payment  0.940 0.297a 0.001 0.102   
Employment  0.004 0.126 0.406 0.883 0.001a  
Duration  0.050 0.397 0.283 0.297 0.576 < 0.001 
Note. a Pearson’s χ2 test was measured based on Fisher’s exact test. 
*p < 0.05; **p < 0.01.  
 
Difference of age, BMI, SBP and DBP by gender, marital status, education, 
income, healthcare payment, employment, and duration of hypertension 
The descriptive statistical results of age, BMI, SBP and DBP by gender, marital 
status, education, income, health payment, employment, and duration of 
hypertension are shown in Table 5.6. ANOVA (F test) and post hoc Fisher’s LSD 
test were used to compare means of age, SBP, DBP, and BMI according to different 
gender, marital status, education, income, health payment, employment, and duration 
of hypertension if the homogeneity of variances (Levene’s test) was not violated. 
Welch’s test and post hoc Dunnett’s T3 test were used if homogeneity of variances 
was violated. 
It should be noted that unequal sample sizes existed in some levels of demographic 
and socioeconomic characteristics. For example in healthcare payment, 346 
participants had health insurance, while only 7 had free healthcare provided by the 
Chinese government and 13 had to pay the cost of their healthcare by themselves 
(Table 5.2). Although assumptions of ANOVA do not include equal sample sizes in 
each group (Kirkwood & Sterne, 2003a), as sample sizes become more discrepant, 
the assumption of homogeneity of variance is more important (Tabachnick & Fidell, 
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2007a). So, ANOVA was conducted and homogeneity of variances was considered 
even if there were unequal sample sizes in some levels of demographic and 
socioeconomic characters. Considering there was only one divorced case and no 
unmarried case in the participants recruited, the item of marital status was 
transformed into two levels: married and other marital status (Table 5.6). 
Males had higher SBP and DBP than females. The level of SBP in the married 
sample was lower than other marital statuses. People with an educational background 
of primary school or lower were older than those with an educational background of 
junior high school and senior high school/certificate/diploma. People who had free 
healthcare had the highest BMI than those with health insurance and those who were 
self-financed. Employed people were older and had lower SBP, higher DBP and 
higher BMI than retired people. People with a longer history of hypertension had 
higher SBP.  
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Table 5.6 Age, SBP, DBP and BMI by gender, marital status, education, income, healthcare payment, employment, and duration of 
hypertension (Media (Minimum, Maximum); Mean ± Standard Deviation) (n = 366)  
Characteristic Level Age (years) SBP (mmHg) a DBP (mmHg) b BMI (kg/m2) c 
Gender Male 70 (40, 91); 67.25±8.02 136 (102, 188); 136.46±15.53 82 (56, 110); 81.47±9.92 24.68 (15.63, 35.99); 24.93±2.95 
Female 67 (39, 87); 66.57±10.45 130 (96, 188);   132.63±15.02 78 (58, 114); 79.06±8.48 24.80 (14.52, 34.93); 24.80±3.29 
Marital status Married 68 (39, 91); 66.36±9.32 134 (96, 188);   133.88±15.26 80 (56, 114); 80.21±9.36 24.84 (14.52, 35.99); 24.85±3.01 
Others 72 (54, 89); 72.20±7.75 142 (120, 180); 141.14±15.21 82 (64, 108); 80.97±8.90 24.22 (17.71, 34.93); 25.00±4.07 
Education Primary school or lower 69 (55, 87); 70.14±7.16 138 (106, 188); 138.03±17.84 80 (64, 110); 81.30±8.75 25.30 (14.52, 35.99); 25.66±3.94 
Junior high school 67 (42, 91); 65.85±9.20 134 (96, 188); 134.93±16.08 80 (58, 114); 79.90±8.75 24.59 (17.69, 34.93); 24.80±3.20 
Senior high 
school/certificate/diploma 
68 (40, 83); 65.96±9.75 134 (102, 178); 133.39±14.78 82 (56, 108); 80.45±9.82 24.61 (17.71, 32.44); 24.59±2.84 
Undergraduate or higher 70 (39, 81); 67.64±9.88 134 (110, 166); 133.24±12.28 80 (56, 96); 79.41±9.58 24.76 (15.63, 30.42); 24.79±2.53 
Income d <￥1,000 67 (45, 91); 67.02±7.88 138 (106, 188); 138.93±17.87 82 (66, 114); 82.89±9.30 25.69 (17.86, 35.99); 25.44±3.91 
￥1,000-2,999 68 (39, 89); 66.88±9.02 134 (102, 188); 134.59±15.12 80 (58, 106); 80.49±8.73 24.49 (14.52, 32.44); 24.69±3.04 
≥￥3,000 70 (40, 83); 66.93±10.21 132 (96, 178); 133.11±14.68 80 (56, 110); 79.15±9.93 25.00 (17.71, 33.80); 24.91±2.93 
Healthcare 
payment 
Health insurance 69 (39, 91); 67.07±9.17 134 (96, 188); 134.31±15.20 80 (56, 114); 80.29±9.37 24.84 (14.52, 35.99); 24.90±3.12 
Free healthcare 59 (40, 76); 60.00±12.10 132 (114, 150); 131.43±13.00 82 (72, 88); 81.43±6.50 26.56 (23.23, 31.38); 26.83±3.30 
Self-financed 65 (45, 87); 66.54±11.24 144 (104, 170); 143.38±19.52 78 (68, 98); 79.38±9.29 22.89 (18.23, 25.97); 22.92±2.24 
Employment Employed 50 (39, 70); 51.19±7.72 130 (96, 172);   129.41±16.10 84 (66, 104); 83.88±7.84 25.35 (19.03, 31.38); 25.78±2.97 
Unemployed 56 (45, 76); 57.83±12.64 136 (112, 150); 132.33±15.25 93 (72, 114); 91.67±16.37 26.51 (18.03, 28.41); 25.18±4.10 
Retired 70 (51, 91); 69.50±6.42 134 (102, 188); 134.86±15.04 80 (56, 110); 79.41±9.14 24.65 (14.52, 35.99); 24.79±3.13 
Farming 71 (52, 87); 71.27±9.70 150 (138, 166); 151.09±8.92 84 (68, 92); 81.82±8.32 22.86 (20.43, 25.81); 22.78±1.68 
Duration of 
hypertension 
< 1 year 62 (39, 74); 58.44±11.68 131 (104, 172); 130.67±16.18 81 (64, 92); 80.33±6.67 23.75 (19.61, 28.24); 23.65±2.46 
1-9 years 66 (40, 87); 64.43±10.11 133 (96, 170);   133.58±14.08 82 (58, 110); 80.89±9.88 24.49 (14.52, 31.38); 24.49±2.93 
10-19 years 69 (45, 83); 67.75±7.88 134 (102, 178); 133.20±14.50 78 (58, 114); 79.42±9.12 24.97 (15.63, 34.93); 25.06±3.01 
≥ 20 years 72 (51, 91); 71.60±6.87 140 (102, 188); 139.62±17.83 81 (56, 98); 80.77±9.20 24.93 (17.71, 35.99); 25.43±3.62 
Note. a SBP = Systolic Blood Pressure. b DBP =  Diastolic Blood Pressure. c BMI = Body Mass Index. d ￥indicates Chinese RMB Yuan. RMB 1,000 Yuan  ≈ AUD 170; 
RMB 3,000 Yuan  ≈ AUD 520. 
*p<0.05; **p<0.01. 
* 
** 
** ** 
* 
** 
** ** 
** * 
** 
* ** 
** * 
* 
* 
** 
** 
** ** * 
* 
** ** 
* 
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BP control and BMI classification by demographic and socioeconomic 
characteristics 
BMI level was collapsed into normal/underweight, overweight and obesity, 
according to the Chinese criteria for BMI classification (Chinese Ministry of Health, 
2010) (Table 5.7). SBP and DBP levels was classified into good and poor BP control, 
according to Chinese guidelines for hypertension management (Writing group of 
2010 Chinese guidelines for the management of hypertension, 2011) (Table 5.7). 
Considering the criteria for evaluating BP control are different between people with 
< 65 years of age and people ≥ 65 years of age, age was also collapsed into two 
groups, with 65 years of age as the cut-off point (Table 5.7). Pearson’s χ2 test was 
conducted to explore BP control and BMI classification according to different 
demographic and socioeconomic characteristics. In the block of BMI by healthcare 
payment, there was 1 (16.7%) cell with an expected count less than 5. Considering 
16.7% was smaller than the 20% upper limit threshold for the Pearson’s χ2 test and 
no expected count was less than 1 (Kirkwood & Sterne, 2003b), Pearson’s χ2 test 
was still used to explore the association between BMI and healthcare payment. 
Table 5.7 identified that 68.3% participants recruited in this study were ≥ 65 years of 
age, more than twice the number of participants who were < 65 years of age. The 
overall percentage of participants with controlled BP was 69.4% (n = 254). Almost 
half of participants (n = 164, 44.8%) were in the overweight category (24 ≤ BMI < 
28 kg/m2), and obesity accounted for 16.7% (n = 61) of the total participants. Nearly 
three quarter of the participants (72.40%) ≥ 65 years of age had their BP controlled. 
The percentage of good BP control in participants < 65 years of age was 62.93%. 
Over half of the participants (n = 60, 51.72%) < 65 years of age were overweight. 
Among the participants ≥ 65 years of age, the participants with normal/underweight 
BMI (n = 109, 43.6%) were in a similar proportion to those who were overweight (n 
= 104, 41.6%). The results of Pearson’s χ2 test showed that females, patients with a 
higher education background, and retired patients had better control of BP. Older 
patients were more likely to have better weight control. 
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Table 5.7 BP control and BMI classification by demographic and socioeconomic characteristics (n, %) 
Items                  Levels  BP a  BMI b  
 Controlled  Uncontrolled  p Normal/underweight  Overweight  Obesity  p 
Age     0.067    0.013* 
< 65 y 116 (31.7) 73 (62.93) 43 (37.07)  32 (27.59) 60 (51.72) 24 (20.69)  
≥ 65 y 250 (68.3) 181 (72.4) 69 (27.6)  109 (43.6) 104 (41.6) 37 (14.8)  
Gender     0.039*    0.359 
Male  186 (50.8) 120 (64.51) 66 (35.49)  68 (36.56) 90 (48.39) 28 (15.05)  
Female  180 (49.2) 134 (74.44) 46 (25.56)  73 (40.56) 74 (41.11) 33 (18.33)  
Marital status    0.098    0.228 
Married  331 (90.4) 234 (70.69) 97 (29.31)  125 (37.76) 153 (46.22) 53 (16.01)  
Others  35 (9.6) 20 (57.14) 15 (42.86)  16 (45.71) 11 (31.43) 8 (22.86)  
Education     0.046*    0.193 
< senior 161 (44) 103 (64) 58 (36)  57 (35.4) 71 (44.1) 33 (20.5)  
≥ senior 205 (56) 151 (73.7) 54 (26.3)  84 (41) 93 (45.4) 28 (13.7)  
Income     0.074    0.799 
<￥3000 230 (62.8) 152 (66.1) 78 (33.9)  91 (39.6) 100 (43.5) 39 (17)  
≥￥3000 136 (37.2) 102 (75) 34 (25)  50 (36.8) 64 (47.1) 22 (16.2)  
Healthcare payment    0.151    0.285 
Insurance  346 (94.5) 243 (70.2) 103 (29.8)  130 (37.6) 157 (45.4) 59 (17.1)  
Others  20 (5.5) 11 (55) 9 (45)  11 (55) 7 (35) 2 (10)  
Employment    0.001**    0.155 
Retired  300 (82) 219 (73) 81 (27)  120 (40) 135 (45) 45 (15)  
Others  66 (18) 35 (53) 31 (47)  21 (31.8) 29 (43.9) 16 (24.2)  
Duration     0.835    0.062 
<10 years 150 (41) 105 (70) 45 (30)  64 (42.7) 69 (46) 17 (11.3)  
≥10 years 216 (59) 149 (69) 67 (31)  77 (35.6) 95 (44) 44 (20.4)  
Total 366 254 (69.4) 112 (30.6)  141 (38.5) 164 (44.8) 61 (16.7)  
Note. a BP = Blood Pressure. b BMI =  Body Mass Index.  
*p<0.05; **p<0.01
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5.3 Translation and psychometric tests of the C-LATCon II  
This section has four stages. Scale translation was first conducted following the 
guidelines of Sousa and Rojjanasrirat (2011) to generate a pre-final C-LATCon II. 
Second, a pilot study was conducted to finalise the C-LATCon II. Third, validity and 
reliability of the C-LATCon II were then tested. Fourth, the scores of the 
components and overall scale were compared according to different demographic 
and socioeconomic characteristics, BP control and BMI classification. 
5.3.1 Translation of the LATCon II 
Figure 5.2 summarises the process for translating the LATCon II from the original, 
English language into the target Chinese language. A detailed description of the 
process was in Section 4.5.1 (see pp. 76-77). Table 5.8 showed the academic 
background of the health professionals involved in the process of translating the 
LATCon II.  
Figure 5.2 Process of translation of the LATCon II 
 
 
  
  
 
 
 
 
 
 
 
 
STEP 1 
STEP 2 
STEP 3 
STEP 4 
STEP 5 
Developer:  
Original English LATCon II 
 
Bilingual translator 1: 
Forward translation 1 
 
Bilingual translator 2: 
Forward translation 2 
 
Bilingual translator 3: 
Preliminary Chinese LATCon II 
 
Bilingual translator 4: 
Backward translation 1 
 
Bilingual translator 5: 
Backward translation 2 
 
A multi-disciplinary committee: 
Pre-final Chinese LATCon II 
 
A 6-member expert panel: 
Pre-final Chinese LATCon II 
with cross-cultural adaptation 
 
15 participants for pilot study: 
Finalised Chinese LATCon II 
 
STEP 6 
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Table 5.8 People involved in the process of translation of the LATCon II 
Step Task Who was involved a Academic background 
1 Forward translation 1st translator: researcher of this study Associate professor, PhD candidate in nursing and fluent in English 
  2nd translator Associate professor, PhD in Chinese culture and fluent in English 
2 Compare two forward translation 
versions 
3rd translator Chief Nurse (top rank of nursing in clinical settings), PhD in nursing 
and fluent in English 
3 Backward translation  4th translator  Associate professor, PhD in Nursing and fluent in English 
  5th translator  Associate professor, Master degree in English and specifialised in 
medical and nursing English 
4 Generate the pre-final C-LATCon 
II 
Multi-disciplinary committee established by the 5 
translator above, developer of the original scale 
See above 
5 Cross-cultural adaptation of the 
pre-final C-LATCon II 
An expert panel with six members  1st member: professor, master degree in nursing 
2nd member: professor, PhD in nursing 
3rd member: professor, master degree in nursing 
4th member: professor, PhD in nursing 
5th member: chief nurse, master degree in nursing 
6th member: co-chief nurse, master degree in nursing 
6 Pilot study 15 persons with hypertension after criteria 
screening 
N/A 
Note. a All people involved were native Chinese speakers
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To make the questions in the LATCon II contextually suitable for Chinese people 
with hypertension and for the research questions in this study, three changes were 
made after translation and before the pilot study was conducted. First, all of the 
words “patients” in the original 20-item LATCon II were replaced with “me”. 
Second, in the 5th step of the instrument translation process, the expert panel 
recommended deleting item 19: “During the doctor-patient consultation my decision 
is the most important” and item 20: “I should be able to take on as much 
responsibility as I wish for my own treatment” due to the highly likely confusion and 
misunderstanding among the target (Chinese) population. Third, “medicine” in three 
items was changed into “treatment” because this study focuses on lifestyle 
modifications. So, the pre-final C-LATCon II had 18 items and was ready to be pilot 
tested. 
5.3.2 Pilot study of the pre-final C-LATCon II 
The 18-item pre-final C- LATCon II was provided to 15 participants who were 
recruited for the pilot study. The two confusing items in the original LATCon II 
were also translated and included to seek their understanding of and suggestions 
regarding these items. Using a convenience sample, 15 participants rated the 
instructions and the items of LATCon II using a dichotomous scale (clear or unclear). 
Any participants who rated the instructions, response format or any item of LATCon 
II as unclear were asked to provide suggested modifications.  
The interrater agreement (IR) for the 18-item pre-final C-LATCon II was 100%, 
which indicated that all participants clearly understood all 18 items of the pre-final 
C-LATCon II. Participants also expressed their confusion about the Chinese-
translated items 19 and 20. There were three primary reasons for their confusion: 1) 
they felt unclear about what kind of “decision” item 19 refers to; 2) they felt 
confused about item 19 because they thought that they would have not consulted 
doctors if their decision were the most important; and 3) they simply did not 
understand what item 20 meant. As a result, items 19 and 20 were removed prior to 
testing the psychometric properties. The average time used to complete the scale by 
the 15 participants in pilot study was about seven minutes. The C-LATCon II was 
then finalised and ready for psychometric testing. 
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5.3.3 Psychometric properties of the C-LATCon II 
Psychometric tests of the C-LATCon II included: 1) measuring the content validity 
index (CVI); 2) conducting exploratory factor analysis (EFA) to measure construct 
validity; 3) measuring the relationship between the C-LATCon II and the TASHP-
LM in the model-fit test to test criteria validity (see Section 5.4.5, p. 143); 4) 
measuring Cronbach’s α to test internal reliability; and 5) measuring Pearson’s 
correlation for test-retest reliability. 
Content validity 
Before measuring CVI, an index of IR was first calculated (0.89), indicating a good 
proportion of agreement among panel members (Polit & Beck, 2006). Item-level 
CVI (I-CVI) was 0.83-1 (≥ 0.83). The modified kappa statistic (k*) was 0.81-1 (≥ 
0.74). The Scale-level CVI/universal agreement (S-CVI/UA) was 0.89 (≥ 0.8). The 
Scale-level CVI/ averaging calculation (S-CVI/Ave) was 0.98 (≥ 0.9). All of the 
content validity indexes showed that the C-LATCon II had a satisfactory content 
validity (Table 5.9).  
Construct validity 
Assumptions for exploratory factor analysis 
Construct validity was tested by conducting EFA. The assumptions for EFA include 
absence of multivariate outliers, sufficient sample size, absence of multicollinearity 
and singularity, normality, linearity, and factorability (Tabachnick & Fidell, 2007c). 
First, multivariate outliers (n = 13) were detected by calculating Mahalanobis 
distance. Any cases with Mahalanobis distance more than the critical χ2 value (α = 
0.001) were regarded as multivariate outliers and deleted. Because “Mahalanobis 
distance is evaluated as χ2 with degrees of freedom (df) equal to the number of 
variables” (Tabachnick & Fidell, 2007b, p.99) and there were 18 items (variables) in 
the C-LATCon II, 18 was set in deciding the critical χ2 value. According to the 
criteria of critical χ2 values, χ2 = 42.31 when α = 0.001, with 18 df. So, 13 cases were 
identified as multivariate outliers and therefore deleted and 353 cases were ready for 
further analysis. 
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Table 5.9 Content validity of the C-LATCon II 
Item Expert 
1st  
Expert 
2nd  
Expert 
3rd  
Expert 
4th  
Expert 
5th  
Expert 
6th  
Number of items 
evaluated as 1/2 or 3/4 
Number of experts 
evaluating 3/4 
I-CVI a Chance 
agreement 
Kappa 
1 3 4 4 4 4 4 1 6 1 0.016 1 
2 3 4 4 3 4 4 1 6 1 0.016 1 
3 4 4 3 4 4 3 1 6 1 0.016 1 
4 3 4 4 4 3 3 1 6 1 0.016 1 
5 4 4 4 4 4 3 1 6 1 0.016 1 
6 4 4 3 4 4 3 1 6 1 0.016 1 
7 4 4 4 4 4 4 1 6 1 0.016 1 
8 4 4 4 4 4 4 1 6 1 0.016 1 
9 4 4 3 4 4 3 1 6 1 0.016 1 
10 4 4 4 4 3 4 1 6 1 0.016 1 
11 3 3 4 3 3 3 1 6 1 0.016 1 
12 4 4 4 4 3 3 1 6 1 0.016 1 
13 4 4 4 4 4 4 1 6 1 0.016 1 
14 3 3 3 4 3 3 1 6 1 0.016 1 
15 2 3 3 3 3 3 0 5 0.83 0.094 0.81 
16 3 3 3 4 3 4 1 6 1 0.016 1 
17 4 3 3 4 4 2 0 5 0.83 0.094 0.81 
18 4 3 3 3 3 3 1 6 1 0.016 1 
       IR: 0.89 b S-CVI/UA: 0.89 c S-CVI/Ave: 0.98 d   
         I-CVI: 0.83-1    
Note. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale. a I-CVI = Item-level Content Validity Index. b IR = Interrater agreement. c S-CVI/UA = 
Scale-level Content Validity Index/Universal Agreement.  d S-CVI/Ave = Scale-level Content Validity Index/Averaging calculation. 
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Second, the sample size (n = 353) was sufficient to conduct EFA for the 18-item C-
LATCon II. Although there are varying opinions on the sample size for EFA, 
according to the recommendation of Comrey and Lee (Comrey & Lee, 1992) that 
was cited by many authors (de Winter, Dodou, & Wieringa, 2009; Mundfrom, Shaw, 
& Ke, 2005; Rouquette & Falissard, 2011; Tabachnick & Fidell, 2007c), a sample 
size of 300 was considered to be good. The sample to variable ratio (N:p ratio) 
recommended in the literature varies from 3:1 to 20:1 (de Winter et al., 2009; 
Mundfrom et al., 2005; Rouquette & Falissard, 2011). In this study, the finalised 
sample size (n = 353) was more than 300 and the N:p ratio was nearly 20:1 (353:18). 
Sufficient sample size in this study therefore minimises the probability of errors and 
maximises the accuracy of population estimates.   
Third, multicollinearity and singularity were tested by calculating the Tolerance 
value, variance inflation factor (VIF), Condition Index, and Variance Proportion. 
The tolerance values were between 0.311−0.760. The VIF values were between 
1.32−3.22. Two values of Condition Index (37.65 and 41.23) were greater than 30. 
No two Variance Proportions were over 0.50 for each item. So, there was no 
evidence that multicollinearity or singularity existed.  
Fourth, the Shapiro-Wilk normality test showed that no items of the C-LATCon II 
were normally distributed (p < 0.05). When looking back through the raw data, it 
was found that most participants scored 2 or 3 points in the items of this 4-point 
(from 0 to 3 points) Likert scale. The Shapiro-Wilk normality test is not quite 
appropriate to test the normality of Likert items when participants seldom negatively 
score the items. However, the skewness and kurtosis values of 18 items varied -
0.33−0.33 and -1.78−0.63, which indicated that normality was not a severe issue for 
the 18 items. Even so, Principal Components Analysis (PCA) was chosen to extract 
components in this study because PCA is robust on non-normality data.  
Fifth, linearity among pairs of variables was assessed through inspection of 
scatterplots and measurement of correlation. It is impractical to exam all pairwise 
scatterplots and correlation to test linearity for all 18 items. So, the scatterplot and 
correlation between item 9 (the item with the strongest positive skewness, 0.33) and 
item 14 (the item with the strongest negative skewness, -0.33) was tested because the 
linearity was expected to be the worst between two opposite extreme items. The 
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result of the Pearson’s correlation showed that there was a strong positive correlation 
between item 9 and item 14 (Pearson’s correlation coefficient = 0.335, p < 0.001). 
This result indicated that there was no evidence of true curvilinearity.  
Sixth, factorability was tested by using correlation matrix, which displayed the 
relationships between individual variables. The correlation matrix revealed that 
numerous correlations among the 18 items were in excess of 0.30. So, linear 
combinations of variables were likely to be produced as factors. The value of Kaiser-
Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett’s Test of 
Sphericity were used to assess the suitability of the data for EFA. The KMO value 
0.84 (> 0.6) and Bartlett’s Test of Sphericity (χ2 (153) = 2213.83, p < 0.001) 
indicated that the data were suitable for EFA.  
Components extraction 
The number of components was determined by combining four criteria: scree test, 
eigenvalue > 1 rule, parallel analysis, and the cumulative percent of variance 
extracted. The purpose of combining four criteria is to best determine components. 
Scree plot indicates that the sharp drop in the plot occurred between the third and 
fourth lines and therefore suggested a three-component extraction (Figure 5.3). Three 
components had eigenvalues over 1, which suggested that the number of components 
extracted was three according to eigenvalue rule (Table 5.10). According to the 
output of Monte Carlo PCA for parallel analysis (Table 5.11), the 3rd random 
eigenvalue was 1.27 (< the 3rd eigenvalue 1.53, Table 5.10) and the 4th random 
eigenvalue was 1.22 (> the 4th eigenvalue 0.99, Table 5.10). Parallel analysis also 
suggested that three components should be extracted. So, scree test, the eigenvalue 
rule and parallel analysis all suggested a three-component extraction. However, the 
crucial rule of determining the number of components is that the components 
extracted should reasonably interpret the items. So, after considering the eigenvalue 
of the 4th component was 0.99 (quite near 1) (Table 5.10) and the meaning of four 
components (Table 5.12), four components were finally extracted. The four 
components accounted for more than 56% of the total variance (Table 5.10). 
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Figure 5.3 Scree plot of Exploratory Factor Analysis (n = 353) 
 
Table 5.10 Total variance explained through Principal Components Analysis (n 
= 353) 
 
Component  
Initial Eigenvalues 
Total % of Variance Cumulative % 
1 5.59 31.04 31.04 
2 2.10 11.66 42.70 
3 1.53 8.48 51.17 
4 0.99 5.48 56.66 
 
Table 5.11 Monte Carlo PCA for parallel analysis 
No. of 
Eigenvalue 
Random 
Eigenvalue 
 
SD 
1 1.42 0.0445 
2 1.33 0.0350 
3 1.27 0.0287 
4 1.22 0.0228 
Number of variables: 18 
Number of subjects: 353 
Number of replications: 100 
 
Interpretation of EFA results 
The four components were labelled as: 1) health professionals’ attitudes; 2) 
partnership between two parties; 3) therapeutic decision making; and 4) patients’ 
involvement (Table 5.12). The first component included the items mostly describing 
“Doctors should”, which referred to participants’ perception and expectation of 
health professionals’ attitudes during health communication. The second component 
described how participants perceive the equal and collaborative relationship between  
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Table 5.12 Means, SDs, factor loadings, and communalities of the C-LATCon II (|loadings| ≥ 0.35 were shown, n = 353) 
Components Item  Item content Mean (SD) C1 C2 C3 C4 h2 
H
ea
lth
 p
ro
fe
ss
io
na
ls’
 
at
tit
ud
es
 
1 Prescribing should take account of my expectations of treatment 2.26 (0.56) 0.72    0.54 
5 Doctors should try to help me to make as informed a choice as possible about benefits 
and risks of alternative treatments 
2.52 (0.50) 0.53    0.44 
7 Doctors should give me the opportunity to talk through my thoughts about my illness 2.35 (0.53) 0.81    0.58 
8 Doctors should make clear when the benefits of the treatment are uncertain 2.43 (0.50) 0.46    0.45 
9 Doctors should be more sensitive to how I react to the information they give 2.40 (0.50) 0.50    0.46 
10 It is always important for doctors to listen to my personal understanding of my condition 2.43 (0.53) 0.70    0.51 
13 Doctors should encourage me to express my concerns about treatment 2.34 (0.54) 0.74    0.56 
18 It is not always necessary for doctors to take account of my priorities 2.25 (0.53) 0.53    0.36 
Pa
rtn
er
sh
ip
 
be
tw
ee
n 
tw
o 
pa
rti
es
 12 The doctor and I should find common ground on what the problem is and jointly agree 
on what to do 
1.20 (0.75)  0.91   0.86 
15 The doctor is the expert and my role is to do as the doctor says 1.11 (0.73)  0.75   0.68 
16 The consultation between the doctor and I should be viewed as a negotiation between 
equals 
1.20 (0.70)  0.78   0.67 
Th
er
ap
eu
tic
 
de
ci
sio
n 
m
ak
in
g 
2 Doctors and I should agree a treatment plan that takes account of both views 2.40 (0.51)   -0.79  0.68 
6 During the consultation both the doctor and I should state views about possible 
treatments 
2.32 (0.52)   -0.76  0.62 
17 A good treatment decision is made when both the doctor and I agree on the treatment to 
use 
2.39 (0.54)   -0.96  0.85 
Pa
tie
nt
s’ 
in
vo
lv
em
en
t 3 My involvement in the prescribing process always leads to better outcomes 2.32 (0.57)    0.36 0.41 
4 The best use of treatments is when it is what I want and am able to achieve 2.39 (0.55)    0.47 0.45 
11 It is sometimes appropriate for the doctor to make treatment decisions without my input 2.25 (0.56)    0.65 0.47 
14 Taking account of my views about treatment is not always necessary for appropriate 
prescribing 
2.30 (0.60)    0.73 0.60 
Note. Items 11, 14, 15, and 18 are reversely scored. C 1-4 = Component 1-4. h2 = communality. 
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two parties (i.e. themselves and a healthcare professional) when communicating. The 
third component described participants’ attitudes towards the roles played by both 
parties when deciding the treatment regimens during health communication. The 
final component summarised how patients understood the necessity and importance 
of their involvement in health communication. 
The absolute values of factor loadings of each item to its corresponding component 
were between 0.36 and 0.96 (Table 5.12). The greater the absolute values of factor 
loadings are, the more the variables are a pure measure of the factor. The results of 
factor loadings in this study are acceptable. All the communalities values (h2 in 
Table 5.12) were over 0.30, which indicated a good factor extraction. 
Criteria validity 
Criteria validity was measured by testing the relationship between the C-LATCon II 
and the TASHP-LM after the model-fit test. This result is presented in Section 5.4.5 
(p. 143). 
Internal reliability 
The Cronbach’s α of overall scale was 0.78, indicating that the C-LATCon II had 
good internal reliability (Table 5.13). The Cronbach’s α of the four components were 
between 0.66-0.84 (Table 5.13). Although the Cronbach’s α of component 
“partnership between two parties” was 0.66, this value was quite close to 0.7 and 
was therefore acceptable in this study. The Cronbach’s α of the other three 
components were over 0.7, which showed a satisfactory internal reliability. 
Table 5.13 Internal reliability test (n = 353) 
Component  Cronbach’s α 
1 0.84 
2 0.66 
3 0.78 
4 0.78 
Total  0.78 
 
Test-retest reliability 
Thirty participants were invited to complete the C-LATCon II at time 1 and time 2 
(14 days after time 1). Shapiro-Wilk’s normality test of the overall C-LATCon II at 
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time 1 (p = 0.30 > 0.05) and time 2 (p = 0.97 > 0.05) indicated a normal distribution 
at both times. A Pearson’s correlation coefficient of 0.815 (p < 0.001) indicated a 
statistically significant and positive association of the total C-LATCon II scores 
between time 1 and time 2 (Figure 5.4). These results suggested a good rest-retest 
reliability of the C-LATCon II. 
Figure 5.4 Scatterplot of the C-LATCon II scores at time 1 and time 2 (n = 30) 
 
Note. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale 
 
5.3.4 Attitudes towards concordance according to different demographic and 
socioeconomic characteristics, BP control and BMI classification 
Four components were identified from the C-LATCon II after conducting EFA. 
Table 5.14 showed the mean and standard deviation (SD) of each component and the 
overall scale according to different demographic and socioeconomic characteristics. 
Correlations were conducted to explore the association between age and the scores of 
components and the overall scale. Other demographic and socioeconomic 
characteristics (except age), BP control and BMI classification were categorical 
variables, so ANOVA was conducted to investigate the association between these 
categorical variables and the scores of each component and the overall scale.  
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Table 5.14 The components and overall scale by demographic characteristics, BP control and BMI classification (n = 353) 
Items a Mean (SD) C1  C2 C3 C4 Total  
Age  67.05±9.20 0.07 -0.13* 0.10 0.04 0.03 
 Levels (n) Mean (SD) 
Gender  Male (179) 18.92 (2.92) 3.41 (1.86) 7.23 (1.34) 9.34 (1.70) 38.89 (5.00) 
Female (174) 19.03 (2.83) 3.62 (1.77) 6.98 (1.27) 9.20 (1.51) 38.83 (4.54) 
Marital status Married (319) 18.97 (2.92) 3.53 (1.80) 7.13 (1.32) 9.27 (1.64) 38.89 (4.80) 
Others (34) 19.03 (2.47) 3.35 (1.92) 6.97 (1.27) 9.26 (1.31) 38.62 (4.57) 
Education  Primary school or lower (61) 18.34 (2.65) 3.46 (1.77) 6.95 (1.37) 8.98 (1.34) 37.74 (4.30) 
Junior high school (96) 18.86 (2.74) 3.63 (1.94) 6.99 (1.27) 9.16 (1.45) 38.64 (4.40) 
Senior high school/certificate/diploma (142) 19.08 (2.84) 3.47 (1.77) 7.24 (1.30) 9.41 (1.69) 39.20 (4.72) 
Undergraduate or higher (54) 19.57 (3.33) 3.48 (1.77) 7.17 (1.36) 9.41 (1.89) 39.63 (5.81) 
Average monthly income of 
family (Chinese Yuan) 
< 1,000 (42) 18.81 (2.73) 3.45 (1.99)  6.60 (1.29)  9.19 (1.49) 38.05 (4.33) 
1,000 – 2,999 (180) 18.84 (2.61) 3.66 (1.82) 7.03 (1.25)  9.21 (1.52) 38.73 (4.45) 
≥ 3,000 (131) 19.21 (3.25) 3.34 (1.74)  7.39 (1.35)    9.37 (1.76) 39.30 (5.29) 
Healthcare payment Health insurance (333) 19.01 (2.89) 3.50 (1.83) 7.14 (1.32) 9.29 (1.62) 38.95 (4.78) 
Free healthcare (7) 18.14 (2.41) 3.71 (1.38) 6.29 (0.76) 8.71 (1.25) 36.86 (4.60) 
Self-financed (13) 18.38 (2.60) 3.77 (1.54) 6.77 (1.24) 8.85 (1.35) 37.77 (4.68) 
Employment Employed (46) 18.80 (2.97) 3.83 (1.90) 7.15 (1.33) 9.17 (1.87) 38.96 (4.79) 
Unemployed (6) 18.17 (1.94) 4.83 (1.17) 6.83 (0.98) 8.33 (1.86) 38.17 (4.45) 
Retired (290) 19.07 (2.89) 3.45 (1.79) 7.13 (1.32) 9.31 (1.57) 38.95 (4.80) 
Farming (11) 17.64 (2.16) 3.18 (1.99) 6.55 (1.04) 9.09 (1.22) 36.45 (4.03) 
Duration of hypertension 
(years) 
< 1 (17) 18.82 (3.26) 4.12 (1.80)   7.00 (1.58) 9.00 (1.70) 38.94 (5.48) 
1 – 9 (125) 18.70 (2.73) 3.79 (1.83)   7.06 (1.29) 9.05 (1.57) 38.61 (4.73) 
10 – 19 (134) 19.12 (3.01) 3.42 (1.71)  7.13 (1.32) 9.34 (1.65) 39.00 (4.88) 
≥ 20 (77) 19.18 (2.78) 3.09 (1.89)    7.18 (1.29) 9.56 (1.55) 39.01 (4.56) 
BP control  Good (247) 19.19 (2.93)  3.57 (1.78) 7.13 (1.34) 9.35 (1.64) 39.24 (4.99)  
 Poor (106) 18.45 (2.67) 3.39 (1.88) 7.06 (1.24) 9.08 (1.52) 37.97 (4.10)  
BMI classification Normal/underweight (135) 19.03 (2.94) 3.59 (1.79) 7.12 (1.38) 9.40 (1.62) 39.14 (5.04) 
 Overweight (157) 18.97 (2.81) 3.48 (1.85) 7.02 (1.26) 9.11 (1.54) 38.58 (4.52) 
 Obesity (61) 18.85 (2.92) 3.43 (1.78) 7.33 (1.29) 9.36 (1.75) 38.97 (4.83) 
Total  353 18.97 (2.87) 3.51 (1.81) 7.11 (1.31) 9.27 (1.61) 38.86 (4.77) 
Note. BP = Blood Pressure. BMI = Body Mass Index. C1-4 = Component 1-4. a Association between age item and the components and overall scale was measured by 
Pearson’s correlation; association between the other items and the components and overall scale was measured by t-test or ANOVA. *p<0.05; **p<0.01.
* ** 
** * 
* * 
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Attitudes towards concordance according to different age 
Normality was tested before choosing the method to measure correlation between 
age and the components and overall scale of the C-LATCon II. The Shapiro-Wilk 
normality test showed that age, each component and overall scale of the C-LATCon 
II were not normally distributed (Table 5.15). However, considering the small 
absolute values of skewness and kurtosis (Table 5.15), and histograms and normal 
Q-Q plots of these variables (see Appendix 11, pp. 294-295), there were no severe 
problems of normal distribution. So, Pearson’s correlation was conducted to measure 
the association between age and scores of each component and overall scale of the 
C-LATCon II. Age was found to be negatively correlated with the component 
partnership between two parties (Table 5.14). No statistically significant correlation 
was found between age and the other three components and overall scale.   
Table 5.15 Normality test of age, four components and total score of the C-
LATCon II (n = 353) 
Variable  Skewness (SE) Kurtosis (SE) Shapiro-Wilk test (p) 
Age  -0.747 (0.130) 0.619 (0.259) <0.001** 
Component 1 0.281 (0.130) -0.897 (0.259) <0.001** 
Component 2 -0.012 (0.130) -0.466 (0.259) <0.001** 
Component 3 0.166 (0.130) -1.095 (0.259) <0.001** 
Component 4 -0.065 (0.130) -0.142 (0.259) <0.001** 
C-LATCon II 0.223 (0.130) -0.300 (0.259) 0.003** 
Note. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale. **p<0.01 
Attitudes towards concordance according to gender, marital status, education, 
income, healthcare payment, employment, duration of hypertension, BP control, 
and BMI classification 
The association between categorical variables of demographic and socioeconomic 
characteristics, each component and the overall scale was also measured. ANOVA 
(F test) and post hoc Fisher’s LSD test were used if homogeneity of variances 
(Levene’s test) held. Welch’s test and post hoc Dunnett’s T3 test were used if 
homogeneity of variances was violated.  
It should be noted that unequal sample sizes existed in some levels of demographic 
and socioeconomic characteristics (Table 5.14). Although the assumptions of 
ANOVA do not include unequal sample sizes in each group (Kirkwood & Sterne, 
2003a), as sample sizes become more discrepant, the assumption of homogeneity of 
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variance is more important (Tabachnick & Fidell, 2007a). So, ANOVA was 
conducted and homogeneity of variances was considered even if there were unequal 
sample sizes in some levels of demographic and socioeconomic characteristics. 
As was shown, participants with higher income scored higher in the component 
therapeutic decision making (Table 5.14). Participants with a longer history of 
hypertension scored lower in the component partnership between two parties (Table 
5.14). 
People with good BP control scored higher in the component health professionals’ 
attitude and overall score of the C-LATCon II (Table 5.14). This result revealed that 
people with good BP control had greater expectation of the appropriate attitudes 
from health professionals and wanted to engage in concordant health communication. 
People with different levels of BMI did not hold different attitudes to concordance 
(Table 5.14). 
5.3.5 Summary 
This section presented the results of translation and psychometric properties of the 
C-LATCon II. It included the components and overall scale according to different 
demographic and socioeconomic characteristics, BP control and BMI classification. 
The C-LATCon II was found to be a validated and reliable instrument and could be 
used to measure the attitudes towards concordance during health communication in 
Chinese people with hypertension. Four components were extracted to describe how 
Chinese people with hypertension perceived their attitudes towards concordance of 
health communication. These were health professionals’ attitude, partnership 
between two parties, therapeutic decision making, and patients’ involvement. Age 
and duration of hypertension were found to be negatively correlated with their 
perception of the partnership between two parties. Patients’ income was found to be 
positively correlated with their attitudes towards therapeutic decision making during 
health communication. Patients with good BP control more likely wanted to engage 
in concordant health communication than patients with poor BP control. Next, 
patients’ attitudes to concordance during health communication (measured by the C-
LATCon II) were identified as a variable in the model to test the model-fit of the 
proposed theoretical framework.  
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5.4 Model-fit test of proposed theoretical framework  
This section presents the results of modelling demographic and socioeconomic 
characteristics, attitudes towards concordance during health communication (C-
LATCon II), self-efficacy of conducting lifestyle modifications (HSES-LM), 
adherence to lifestyle modifications (TASHP-LM), BMI, SBP and DBP levels to test 
the proposed theoretical framework built in Section 3.3.2 (see p. 60). Age and gender 
are the two primary demographic characteristics. Age was included as a variable in 
the structural equation modelling (SEM) because age is a continuous variable. 
Because gender is a categorical variable, multiple group modelling was then 
conducted to compare the difference of models between males and females. 
Six stages were conducted to test the model-fit. First, data screening was conducted 
to identify and delete univariate outliers and multivariate outliers according to the 
assumptions of SEM. Sample size and normal distribution were also evaluated 
according to SEM assumptions. Second, descriptive statistical analysis was 
conducted to report and compare the mean and SD of the C-LATCon II, the HSES-
LM and the TASHP-LM according to different demographic and socioeconomic 
characteristics, BP control and BMI classification. Third, bivariate correlation was 
conducted to investigate the association in pairs of the seven continuous variables 
(age, the C-LATCon II, the HSES-LM, the TASHP-LM, BMI, SBP, and DBP). The 
results of correlation were used to conduct the model specification. Fourth, because 
the original HSES and the original TASHP were modified into the HSES-LM and 
the TASHP-LM, psychometric properties (internal reliability, split-half reliability 
and construct validity) were tested for the HSES-LM and the TASHP-LM. Fifth, 
SEM was used to test the model-fit of proposed theoretical framework and measure 
the relationships (paths) between the seven continuous variables. Sixth, multiple 
group modelling was conducted to compare the paths of the model between males 
and females.  
5.4.1 Data preparation 
In the HSES, three items (item 2, 5 and 8) referred to medication self-efficacy, two 
items (item 10 and 11) referred to regular follow-up, and six items (item 1, 3, 4, 6, 7 
and 9) referred to lifestyle modification self-efficacy. As a result, the six items of 
lifestyle modifications in the HSES were extracted to reflect the HSES-LM 
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instrument. In the TASHP, 13 items (item 1-13) referred to medication adherence, 
one item (item 25) referred to regular follow-up, and 11 items (item 14-24) referred 
to adherence with lifestyle modifications. So, the 11 items of lifestyle modifications 
in the TASHP were extracted to reflect the TASHP-LM. Then, the data were ready 
for testing the six assumptions for SEM, including absence of univariate outliers, 
absence of multivariate outliers, sufficient sample size, univariate normality, 
linearity, and absence of multicollinearity and singularity (Tabachnick & Fidell, 
2007d). 
First, univariate outliers for the seven continuous variables (age, the C-LATCon II, 
the HSES-LM, the TASHP-LM, BMI, SBP and DBP) were identified by calculating 
standardised values (z scores). Any cases with z scores ≥ 3.29 or less than ≤ -3.29 
are identified as univariate outliers and deleted then.  In this study, seven cases were 
deleted due to univariate outliers. So, 359 cases were left for identifying multivariate 
outliers. 
Second, multivariate outliers (n = 2) were detected by calculating Mahalanobis 
distance. Any cases with Mahalanobis distance more than the critical χ2 value (α = 
0.001) are regarded as multivariate outliers and deleted. Because “Mahalanobis 
distance is evaluated as χ2 with degrees of freedom (df) equal to the number of 
variables” (Tabachnick & Fidell, 2007b, p.99) and there were seven variables in the 
model to be tested in this study, seven was set in deciding the critical χ2 value. 
According to the criteria of critical χ2 values, χ2 = 24.32 when α = 0.001 with seven 
df. So, two cases were identified as multivariate outliers and therefore deleted and 
357 cases were ready for further analysis. 
Third, SEM is basically a technique of confirmatory factor analysis (CFA). The 
criterion of sample size for SEM is suggested to refer to exploratory factor analysis 
(EFA) (Tabachnick & Fidell, 2007d). Because the sample size was 357, and the 
number of variables in the model to be tested was seven, the sample to variable ratio 
(N:p ratio) was more than 50:1 (357:7). So, the sample size in this study was 
sufficient for conducting SEM. 
Fourth, the Shapiro-Wilk normality test was used to measure the univariate 
normality of seven variables. The Shapiro-Wilk normality test’s p values were ≥ 0.05 
in BMI (p = 0.553) and DBP (p = 0.067), which indicated that both BMI and DBP 
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were normally distributed (Table 5.16). Although Shapiro-Wilk normality test’s p 
values were: < 0.05 in age (p < 0.001); the C-LATCon II (p = 0.003); the HSES-LM 
(p < 0.001); the TASHP-LM (p < 0.001); and SBP (p = 0.001). The skewness and 
kurtosis values of age, the C-LATCon II, the HSES-LM, the TASHP-LM and SBP 
varied (-0.698−0.347 and -0.252−0.541) (Table 5.16). Histograms and normal Q-Q 
plot of age, the C-LATCon II, the HSES-LM, the TASHP-LM, BMI, SBP and DBP 
are shown in Appendix 12 (see pp. 296-298). The histograms of the HSES-LM and 
the TASHP-LM do not depict typical, bell-shaped curves (see Appendix 12, pp. 296-
297). Considering the low absolute values of skewness and kurtosis (Table 5.16) and 
absence of univariate outliers, there were no severe problems of normal distribution 
in the HSES-LM and the TASHP-LM. So, the univariate normality of seven 
variables held. 
Table 5.16 Normality test of age, the C-LATCon II, the HSES-LM, the TASHP-
LM, BMI, SBP and DBP (n = 357) 
Variable Skewness (SE) Kurtosis (SE) Shapiro-Wilk test (p) 
Age  -0.698 (0.129) 0.541 (0.257) < 0.001** 
C-LATCon II 0.246 (0.129) -0.252 (0.257) 0.003** 
HSES-LM -0.783 (0.129) 0.398 (0.257) < 0.001** 
TASHP-LM -0.675 (0.129) 0.415 (0.257) < 0.001** 
BMI 0.165 (0.129) 0.164 (0.257) 0.553 
SBP 0.347 (0.129) 0.106 (0.257) 0.001** 
DBP 0.047 (0.129) 0.119 (0.257) 0.067 
Note. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale. HSES-LM = Items 
reflecting Lifestyle Modifications in the Hypertension Self-Efficacy Scale. TASHP-LM = Items 
reflecting Lifestyle Modifications in the Therapeutic Adherence Scale for Hypertensive Patients. BMI 
= Body Mass Index. SBP = Systolic Blood Pressure. DBP = Diastolic Blood Pressure. **p<0.01. 
Fifth, SEM techniques examine only linear relationships among variables. Linear 
relationships among pairs of the seven continuous variables (age, the C-LATCon II, 
the HSES-LM, the TASHP-LM, BMI, SBP and DBP) were assessed through 
Pearson’s correlation (see Section 5.4.3, p. 133). 
Sixth, multicollinearity and singularity were tested by calculating the Tolerance 
value, VIF (Variance Inflation Factor), Condition Index, and Variance Proportion. 
Seven regression models were tested by choosing one of seven variables as the 
dependent variable and remaining six variables as independent variables each time. 
The tolerance values in the seven regression models were between 0.580 and 0.992. 
The VIF values were between 1.012−1.724. No two Variance Proportions were over 
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0.50 for each variable. So, there was no evidence that multicollinearity or singularity 
existed.  
5.4.2 Descriptive statistical analysis 
This section first presents the univariate descriptive statistical analysis of the C-
LATCon II, the HSES-LM and the TASHP-LM. Then, bivariate descriptive 
statistical analysis was conducted to report the scores of the three scales according to 
different demographic and socioeconomic characteristics, BP control and BMI 
classification. ANOVA was conducted to compare the scores of the three scales 
according to different levels of demographic and socioeconomic characters, BP 
control and BMI classification. 
Univariate statistical analysis of the C-LATCon II, the HSES-LM, and the 
TASHP-LM 
The results of descriptive statistical analysis of the C-LATCon II, the HSES-LM and 
the TASHP-LM were shown in Table 5.17. The mean value of the HSES-LM was 
20.23, ranging from 10 to 24 points. The mean value of the TASHP-LM was 45.36, 
ranging from 23 to 55 points.  
Table 5.17 Descriptive statistical analysis of the C-LATCon II, the HSES-LM 
and the TASHP-LM (n = 357) 
Scales Minimum  Maximum  Mean (SD) Median  
C-LATCon II  25 53 38.81 (4.74) 39 
HSES-LM 10 24 20.23 (2.99) 21 
TASHP-LM 23 55 45.36 (6.56) 46 
Note. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale. HSES-LM = Items 
reflecting Lifestyle Modifications in the Hypertension Self-Efficacy Scale. TASHP-LM = Items 
reflecting Lifestyle Modifications in the Therapeutic Adherence Scale for Hypertensive Patients. 
Bivariate statistical analysis of the C-LATCon II, the HSES-LM, and the TASHP-
LM by demographic and socioeconomic characteristics, BP control and BMI 
classification 
Table 5.18 showed the bivariate descriptive statistical analysis of the C-LATCon II, 
the HSES-LM and the TASHP-LM according to different age, marital status, 
education, income, healthcare payment, employment, and duration of hypertension. 
Because no severe problem of normal distribution was detected in age, the C-
LATCon II, the HSES-LM and the TASHP-LM (Section 5.4.1, pp. 128-129), 
130 
 
Chapter 5: Quantitative strand results 
Pearson’s correlation was conducted to measure the association between age and the 
C-LATCon II, the HSES-LM and the TASHP-LM. Table 5.18 showed that both the 
HSES-LM and the TASHP-LM were correlated with participants’ age. This result 
indicated that the older participants tended to be more confident in conducting 
lifestyle modifications and had better adherence to lifestyle modifications.  
Table 5.18 showed that females were more confident and had better adherence than 
males in conducting lifestyle modifications. Participants with better control of BP 
level were more likely to want to engage in a concordant health communication, had 
more confidence in conducting lifestyle modifications and had a higher level of 
adherence than those with poor BP control. People with normal BMI had more 
confidence in conducting lifestyle modifications and had better adherence to lifestyle 
modifications than those with a BMI in the obese range. 
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Table 5.18 C-LATCon II, HSES-LM and TASHP-LM by demographic and socioeconomic characteristics, BP control and BMI classification (n = 357) 
Items a Mean (SD) C-LATCon II HSES-LM TASHP-LM 
Age  67.08±9.13 0.044 0.174** 0.162** 
 Levels (n) Mean (SD) 
Gender  Male (180) 38.81 (5.01) 19.38 (3.21) 44.12 (6.85)  
Female (177) 38.81 (4.46) 21.09 (2.48)  46.62 (6.02) 
Marital status Married (322) 38.83 (4.77) 20.09 (3.01)  45.21 (6.68) 
Others (35) 38.60 (4.50) 21.51 (2.51) 46.71 (5.22) 
Education  Primary school or lower (60) 37.68 (4.28) 20.77 (2.78) 45.18 (6.02) 
Junior high school (95) 38.65 (4.35) 20.13 (2.87) 45.05 (6.64) 
Senior high school/certificate/diploma (145) 39.10 (4.73) 19.93 (3.24) 45.50 (6.70) 
Undergraduate or higher (57) 39.49 (5.67) 20.58 (2.68) 45.68 (6.79) 
Average monthly income of 
family (Chinese Yuan) 
< 1,000 (42) 38.05 (4.17) 20.81 (2.30) 45.60 (6.34) 
1,000 – 2,999 (183) 38.71 (4.42) 20.23 (2.79) 45.31 (6.45) 
≥ 3,000 (132) 39.18 (5.30) 20.03 (3.42) 45.35 (6.83) 
Healthcare payment Health insurance (338) 38.88 (4.74) 20.31 (2.95)  45.51 (6.60) 
Free healthcare (7) 36.86 (4.60) 18.14 (4.81) 44.57 (6.35) 
Self-financed (12) 37.83 (4.88) 19.00 (2.59) 41.42 (4.42) 
Employment Employed (45) 38.85 (4.85) 19.43 (3.31)  42.26 (7.88)  
Unemployed (5) 39.40 (3.65) 19.60 (5.60) 43.40 (10.26) 
Retired (295) 38.88 (4.76) 20.38 (2.88) 45.93 (6.18) 
Farming (11) 36.45 (4.03) 19.64 (2.94) 43.82 (5.69) 
Duration of hypertension 
(years) 
< 1 (17) 38.94 (5.48) 20.71 (2.44) 45.35 (7.39) 
1 – 9 (129) 38.44 (4.67) 20.22 (3.31) 45.16 (7.14) 
10 – 19 (136) 39.00 (4.81) 20.11 (2.85) 45.70 (6.16) 
≥ 20 (75) 39.05 (4.61) 20.35 (2.83) 45.08 (6.14) 
BP control  Good (251) 39.20 (4.96)  20.58 (2.82)  46.30 (5.89)  
 Poor (106) 37.87 (4.04) 19.40 (3.23) 43.13 (7.51) 
BMI classification Normal/underweight (138) 39.06 (4.96) 20.57 (2.89)  45.86 (6.09)  
 Overweight (160) 38.49 (4.52) 20.17 (2.86) 45.56 (6.52) 
 Obesity (59) 39.08 (4.82) 19.58 (3.47) 43.66 (7.54) 
Total  357 38.81 (4.74) 20.23 (2.99) 45.36 (6.56) 
Note. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale. HSES-LM = Items reflecting Lifestyle Modifications in the Hypertension Self-Efficacy 
Scale. TASHP-LM = Items reflecting Lifestyle Modifications in the Therapeutic Adherence Scale for Hypertensive Patients. BP = Blood Pressure. BMI = Body Mass 
Index. a Association between age item and C-LATCon II, HSES-LM, and TASHP-LM was measured by Pearson’s correlation; association between the other items and C-
LATCon II, HSES-LM, and TASHP-LM was measured by t-test or ANOVA. *p<0.05; **p<0.01.  
** 
** 
** 
** ** ** 
* 
* 
* 
* 
* 
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5.4.3 Bivariate correlation of age, the C-LATCon II, the HSES-LM, the 
TASHP-LM, BMI, SBP and DBP 
Pearson’s correlation (Table 5.19) was conducted to investigate the association of 
age, the C-LATCon II, the HSES-LM, the TASHP-LM, BMI, SBP, and DBP. The 
positive correlation between age and the HSES-LM and the TASHP-LM revealed 
that older participants had more confidence in conducting lifestyle modifications and 
had a higher level of adherence to lifestyle modifications. The positive correlation 
between the HSES-LM and the TASHP-LM showed that confidence facilitated 
adherence to lifestyle modifications. The negative correlation between the HSES-LM 
and the TASHP-LM and BMI, SBP and DBP showed that more confidence and a 
higher level of adherence to lifestyle modifications decreased the levels of BMI, SBP 
and DBP. 
The bivariate correlation showed that linearity existed among some pairs of the 
seven continuous variables. The linearity informed the relationships (paths) among 
variables when specifying the models to test. Detailed model specification can be 
seen in Section 5.4.5 (see pp. 137-139). 
Table 5.19 Bivariate correlation of age, the C-LATCon II, the HSES-LM, the 
TASHP-LM, BMI, SBP and DBP (n = 357) 
 Age  LATCon II HSES-LM TASHP-LM  BMI SBP DBP 
Age  1       
LATCon II  0.044 1      
HSES-LM 0.174** -0.046 1     
TASHP-LM 0.162** 0.057 0.628** 1    
BMI -0.184** -0.029 -0.136* -0.097 1   
SBP 0.232** -0.054 -0.198** -0.198** 0.104* 1  
DBP -0.205** -0.027 -0.218** -0.228** 0.121* 0.426** 1 
Note. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale. HSES-LM = Items 
reflecting Lifestyle Modifications in the Hypertension Self-Efficacy Scale. TASHP-LM = Items 
reflecting Lifestyle Modifications in the Therapeutic Adherence Scale for Hypertensive Patients. SBP 
= Systolic Blood Pressure. DBP = Diastolic Blood Pressure. BMI = Body Mass Index. Pearson’s 
correlation coefficients were measured to reflect the association between variables. *p<0.05; 
**p<0.01.  
5.4.4 Psychometric properties of the HSES-LM and the TASHP-LM 
Psychometric properties of the HSES-LM and the TASHP-LM were tested to 
confirm the HSES-LM and the TASHP-LM were reliable and validated instruments 
which could be used in the model-fit test. Principal Component Analysis (PCA) and 
direct oblimin rotation were used to extract components from these two scales. Table 
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5.20 and 5.21 show the results of testing internal reliability, construct validity, and 
split-half reliability.  
In the HSES-LM, two components (daily life management and smoking and alcohol 
management) were extracted after EFA. The factors loadings of items to the 
corresponding components were between 0.669 and 0.912 (Table 5.20). All of the 
communalities values were over 0.30 which indicated a good factor extraction. The 
two components accounted for more than 65% of the total variance. It showed that 
the HSES-LM had good construct validity. The Cronbach’s α of the HSES-LM and 
its components were more than 0.70 which indicated good internal reliability. The 
Spearman-Brown split-half reliability coefficient of two components was more than 
0.7, which also supported that the HSES-LM had a satisfactory reliability.  
In the TASHP-LM, three components (daily life management, smoking and alcohol 
management and stress management) were extracted after EFA. The absolute values 
of factors loadings of items to the corresponding components were between 0.421 
and 0.887 (Table 5.21). All communalities values were over 0.30, which indicated a 
good factor extraction. The two components accounted for almost 60% of the total 
variance. These results indicated that the TASHP-LM had good construct validity. 
The Cronbach’s α of the TASHP-LM and the three components were more than 0.70, 
indicating good internal reliability. The Spearman-Brown split-half reliability 
coefficient of three components was more than 0.7 which also supported that the 
TASHP-LM had a satisfactory reliability.  
In summary, the results of the psychometric properties demonstrated that both the 
HSES-LM and the TASHP-LM were reliable and valid instruments. Next, these two 
scales were identified as two variables of the model to test the model-fit of the 
proposed theoretical framework.  
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Table 5.20 Internal reliability and construct validity of the HSES-LM (loadings ≥ 0.35, n = 357) 
Component Item Item content C1 C2 h2 
Daily life 
management 
1 Doing exercise (i.e. walking, Tai Chi, or jogging) 0.796  0.597 
3 Controlling the amount of food intake, neither over-hungry nor over-full 0.669  0.492 
7 Diet with low salt, low fat and low cholesterol 0.775  0.676 
9 Controlling my mood consciously 0.720  0.504 
Smoking and alcohol 
management 
4 Following the suggestion of non-drinking alcohol or cutting down drinking alcohol  0.891 0.821 
6 Following the suggestion of non-smoking or cutting down smoking  0.912 0.818 
Eigenvalue 2.573 1.335  
Percentage of variance explained (%) (cumulative 65.142) 42.887 22.255  
Cronbach’s α (total 0.713) 0.719 0.787  
Spearman-Brown split-half reliability coefficient 0.768 0.788  
Note. KMO measure of sampling adequacy = 0.692. p value of Bartlett’s test of sphericity < 0.001. HSES-LM = Items reflecting Lifestyle Modifications in the Hypertension 
Self-Efficacy Scale. C 1-2 = Component 1-2. h2 = communality.  
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Table 5.21 Internal reliability and construct validity of the TASHP-LM (loadings ≥ 0.35, n = 357) 
Component Item Item content C1 C2 C3 h2 
Daily life 
management 
14 Controlling salt and soy sauce intake; seldom or do not eat overly salty food (e.g. pickled food) 0.887   0.749 
15 Controlling oil intake, do not eat fat meat 0.887   0.726 
16 Eating fresh vegetable and fruits 0.616   0.435 
17 Doing regular exercise (e.g. walking, brisk walking, jogging, ball sporting, swimming, and 
dancing), for 30 minutes a session, 3-5 times per week 
0.509   0.388 
20 Controlling weight 0.421   0.410 
Smoking and alcohol 
management 
18 Following the suggestion of non-smoking or cutting down smoking  0.864  0.757 
19 Following the suggestion of non-drinking alcohol or cutting down drinking alcohol  0.860  0.757 
Stress management 21 Participating in social activities   -0.648 0.554 
22 Being optimistic when feeling unpleasant    -0.802 0.660 
23 Relieving stresses (e.g. talking, watching TV, surfing the Internet, deep breath, and meditation)   -0.797 0.660 
24 Maintaining sufficient sleep   -0.655 0.414 
Eigenvalue 3.646 1.723 1.144  
Percentage of variance explained (%) (cumulative 59.197) 33.141 15.660 10.396  
Cronbach’s α (total 0.780) 0.747 0.707 0.708  
Spearman-Brown split-half reliability coefficient 0.792 0.709 0.727  
Note. KMO measure of sampling adequacy = 0.772. p value of Bartlett’s test of sphericity < 0.001. TASHP-LM = Items reflecting Lifestyle Modifications in the Therapeutic 
Adherence Scale for Hypertensive Patients. C 1-3 = Component 1-3. h2 = communality. 
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5.4.5 Model-fit test of proposed theoretical framework 
Model specification 
Model specification was conducted by considering the proposed theoretical 
framework (see Figure 3.3, p. 60), linearity among variables (Table 5.19), and 
substantive meaning of the paths. Table 5.22 showed how the paths in the model to 
be tested were determined.  
Table 5.22 Model specification 
Paths  Proposed theoretical 
framework 
Linearity  Substantive 
meaning 
Model 
tested 
Age → C-LATCon II + − + + 
Age → HSES-LM + + + + 
Age → TASHP-LM + + + + 
Age → BMI − + − − 
Age → SBP + + + + 
Age → DBP + + + + 
C-LATCon II → HSES-LM − − − − 
C-LATCon II → TASHP-LM + − + + 
C-LATCon II → BMI − − − − 
C-LATCon II → SBP − − − − 
C-LATCon II → DBP − − − − 
HSES-LM → TASHP-LM + + + + 
HSES-LM → BMI − + − − 
HSES-LM → SBP − + − − 
HSES-LM → DBP − + − − 
TASHP-LM → BMI + − + + 
TASHP-LM → SBP + + + + 
TASHP-LM → DBP + + + + 
TASHP-LM ← BMI + − + + 
TASHP-LM ← SBP + + + + 
TASHP-LM ← DBP + + + + 
BMI → SBP + + + + 
BMI → DBP + + + + 
SBP ↔ DBP + + + + 
Note. + indicates paths with statistical significance or theoretical/substantive meaningfulness; − 
indicates paths with statistical insignificance or theoretical/substantive meaninglessness; cells with 
shade indicate the inconsistency between the proposed theoretical framework, linearity, and 
substantive meaning.  
C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale. HSES-LM = Items 
reflecting Lifestyle Modifications in the Hypertension Self-Efficacy Scale. TASHP-LM = Items 
reflecting Lifestyle Modifications in the Therapeutic Adherence Scale for Hypertensive Patients. SBP 
= Systolic Blood Pressure. DBP = Diastolic Blood Pressure. BMI = Body Mass Index. 
↔ indicates the bidirectional effect between variables. Shadowed rows indicate the inconsistency 
between the proposed theoretical framework, linearity, and substantive meaning. 
According to Table 5.22, eight paths were inconsistent between the proposed 
theoretical framework, linearity, and substantive meaning. An explanation for why 
these eight paths were or were not specified in the model to be tested are as follows. 
First, although age was statistically uncorrelated with C-LATCon II, considering the 
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substantive meaning, the path Age → C-LATCon II was included for model-fit test. 
The models with or without the three paths Age → C-LATCon II, Age → HSES-LM 
and Age → TASHP-LM were compared to choose the model with the best model-fit. 
Second, although age was statistically correlated with the levels of BMI (Table 5.19), 
there was no solid clinical evidence proving that older people with hypertension are 
more likely to be overweight or obese. So, the path Age → BMI was not included in 
the model. Third, the path C-LATCon II → TASHP-LM referred to the association 
between patients’ attitudes towards concordance and their adherence to lifestyle 
modifications, which had substantive meaning for this study. So, although the 
correlation between the C-LATCon II and the TASHP-LM was statistically non-
significant, the path C-LATCon II → TASHP-LM was still specified in the model. 
Fourth, the HSES-LM was found to be statistically correlated with BMI, SBP and 
DBP. However, there was no substantive meaning of the direct causal relationship 
between patients’ self-efficacy and the outcomes of lifestyle modifications (BMI, 
SBP and DBP). In fact, adherence to lifestyle modifications is the mediator between 
the relationship between self-efficacy and the outcomes of lifestyle modifications. So, 
three paths HSES-LM → BMI, HSES-LM → SBP and HSES-LM → DBP were not 
included in the model-fit test. Fifth, according the proposed theoretical framework 
and substantive meaning, BMI interacts with adherence to lifestyle modifications. 
That is to say, patients can learn from the consequences (e.g. weight change as the 
outcome of adherence) of their behaviours (adherence to lifestyle modifications). So, 
the path TASHP-LM ↔ BMI with a feedback loop was included during model 
specification. After model specification, the model to be tested is shown in Figure 
5.5. 
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Figure 5.5 Model specification  
 
 
 
 
 
 
 
 
 
 
Note. Three blue lines refer to paths included or excluded in the model-fit test to choose the model with the best model-fit.  C-LATCon II = Chinese version of Leeds 
Attitudes to Concordance II scale. HSES-LM = Items reflecting Lifestyle Modifications in the Hypertension Self-Efficacy Scale. TASHP-LM = Items reflecting Lifestyle 
Modifications in the Therapeutic Adherence Scale for Hypertensive Patients. SBP = Systolic Blood Pressure. DBP = Diastolic Blood Pressure. BMI = Body Mass Index. 
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Model identification 
In this study, the amounts of unknown and known parameters were first calculated. 
The difference of numbers between knowns and unknowns was then calculated to 
inform the model’s degrees of freedom (df). The value of df was used to evaluate 
whether the specified model was underidentified, just-idenfitied, or overidentified. 
According to Figure 5.5, in the model without three paths Age → C-LATCon II, Age 
→ HSES-LM and Age → TASHP-LM, there were 12 regression coefficients (12 
arrows between seven observed variables) to be estimated, one covariance between 
SBP and DBP (“↔” between errors of SBP and DBP), and seven variances (seven 
observed variables). So, the number of unknown parameters to be estimated was 
12+1+7 = 20. If one of the three paths (Age → C-LATCon II, Age → HSES-LM and 
Age → TASHP-LM) was added for model-fit test, the amount of unknowns was 
20+1 = 21. If all the three paths were added for model-fit test, the amount of 
unknowns was 20+3 = 23. 
In this study, there were seven observed variables. So the amount of known 
parameters was 7×(7+1)/2 = 28. In the model without the three paths Age → C-
LATCon II, Age → HSES-LM or Age → TASHP-LM, the difference between 
knowns and unknowns was 28-20 = 8 (model’s df), indicating that the model in this 
study was an overidentified model. In the situation of the model with the three paths 
Age → C-LATCon II, Age →HSES-LM and Age → TASHP-LM, the difference 
between knowns and unknowns was 28-23 = 5 (model’s df), indicating that the 
model was also an overidentified model. So, the model was overidentified and ready 
for model-fit test. Because the assumptions have been shown to hold (see Section 
5.4.1, pp. 127-130), maximum likelihood estimation was used to conduct SEM.  
Model estimation and model testing 
Models were specified and identified with or without the three paths Age → C-
LATCon II, Age → HSES-LM, and Age → TASHP-LM. Eight models were 
generated and then tested and compared to choose a model with the best model-fit 
and substantive meaning (Table 5.23). All the model-fit indices and parameter 
estimates are presented in Tables 5.23 and 5.24, respectively. 
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Table 5.23 Model-fit indices for model modification of lifestyle modifications (n = 357) 
Model modification 
Relationship added 
Model fit Model comparison Model parsimony Stability 
index χ2  df p χ2/df GFI AGFI SRMR RMSEA TLI NFI CFI PNFI AIC 
1 No relationship added  21.889 8 0.005 2.736 0.983 0.942 0.057 0.070 0.901 0.944 0.962 0.360 61.889 0.114 
2 Age → LATCon II 21.199 7 0.003 3.028 0.984 0.935 0.057 0.075 0.884 0.946 0.961 0.315 63.199 0.114 
3 Age → HSES-LM 11.006 7 0.138 1.572 0.991 0.965 0.033 0.040 0.967 0.972 0.989 0.324 53.006 0.114 
4 Age → TASHP-LM 21.558 7 0.003 3.080 0.984 0.935 0.055 0.076 0.882 0.945 0.961 0.315 63.558 0.114 
5 Age → LATCon II + HSES-LM 10.317 6 0.112 1.719 0.992 0.962 0.033 0.045 0.959 0.972 0.988 0.278 54.317 0.114 
6 Age → LATCon II + TASHP-LM 20.869 6 0.002 3.478 0.984 0.926 0.054 0.083 0.859 0.946 0.960 0.270 64.869 0.114 
7 Age → HSES-LM + TASHP-LM 10.675 6 0.099 1.779 0.992 0.960 0.032 0.047 0.956 0.973 0.987 0.278 54.675 0.114 
8 Age→LATCon II+HSES-LM+TASHP-LM 9.986 5 0.076 1.997 0.992 0.956 0.032 0.053 0.943 0.974 0.986 0.232 55.986 0.114 
Note. The shaded row indicates the path added in the model with the best model-fit. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale. HSES-LM = 
Items reflecting Lifestyle Modifications in the Hypertension Self-Efficacy Scale. TASHP-LM = Items reflecting Lifestyle Modifications in the Therapeutic Adherence Scale 
for Hypertensive Patients. SBP = Systolic Blood Pressure. DBP = Diastolic Blood Pressure. BMI = Body Mass Index. GFI = Goodness-of fit Index. AGFI = Adjusted 
Goodness-of fit Index. SRMR = Standardised root-mean-square residual index. RMSEA = Root-mean-square error of approximation. TLI = Tucker-Lewis index. NFI = 
Bentler-Bonett normed fit index. CFI = Comparative fit index. PNFI = Parsimony normed fit index. AIC = Akaike information criterion. 
Table 5.24 Standardised regression weights of models of lifestyle modifications (n=357) 
IV Concord SF SBP DBP BMI  Adhere  BMI Age   Adhere  BMI Age   Adhere   Age 
DV → Adherence  → SBP  → DBP  → BMI  → SF →Concord →Adhere 
1 0.104* 0.694** 0.195** 0.015 0.126  -0.383** 0.160** 0.319**  -0.283** 0.088 -0.145**  -0.239**  N/A N/A N/A 
2 0.104* 0.693** 0.195** 0.015 0.126  -0.384** 0.160** 0.319**  -0.283** 0.088 -0.145**  -0.239**  N/A 0.044 N/A 
3 0.103* 0.690** 0.191** 0.015 0.125  -0.391** 0.163** 0.324**  -0.283** 0.088 -0.144**  -0.240**  0.174** N/A N/A 
4 0.101* 0.689** 0.166 0.035 0.135  -0.370** 0.159** 0.318**  -0.289** 0.090 -0.143**  -0.245**  N/A N/A 0.033 
5 0.103* 0.689** 0.191** 0.015 0.125  -0.391** 0.163** 0.324**  -0.283** 0.088 -0.144**  -0.241**  0.174** 0.044 N/A 
6 0.101* 0.688** 0.166 0.035 0.135  -0.370** 0.159** 0.318**  -0.289** 0.090 -0.143**  -0.246**  N/A 0.044 0.033 
7 0.101* 0.683** 0.163 0.035 0.134  -0.377** 0.162** 0.322**  -0.289** 0.090 -0.142**  -0.247**  0.174** N/A 0.033 
8 0.101* 0.683** 0.162 0.035 0.134  -0.378** 0.162** 0.322**  -0.289** 0.090 -0.142**  -0.247**  0.174** 0.044 0.033 
Note. DV = dependent variable. IV = independent variable. Concord = attitudes to concordance during health communication. SF = self-efficacy of conducting lifestyle 
modifications. SBP = Systolic Blood Pressure. DBP = Diastolic Blood Pressure. BMI = Body Mass Index. Adhere = adherence to lifestyle modifications.  
*p<0.05; **p<0.01. The shaded row indicates the standardised regression weights in the model with the best model-fit. 
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Model modification 
Model 3 (with path Age → HSES-LM) had the best model-fit for the following 
reasons. It had the: 1) highest p value (0.138), indicating that the implied theoretical 
model fits the sample data at the 0.05 level of significance; 2) lowest χ2/df (1.572), 
second highest GFI (0.991), highest AGFI (0.965), second lowest SRMR (0.033), 
and lowest RMSEA (0.040), indicating the model had good model-fit; 3) highest TLI 
(0.967), highest CFI (0.989), and third highest NFI (0.972), indicating  model 3 had 
better model-fit than any other models; and lastly 4) lowest AIC (53.006), indicating 
the model had the best property of parsimony. So, model 3 was the final model in 
this study (see also Tables 5.23 and 5.24). 
The graph of the model with best model-fit was shown in Figure 5.6. Compared to 
the model specified (Figure 5.5), there were two modifications. First, the model with 
best model-fit did not include the two paths Age → C-LATCon II and Age → 
TASHP-LM. So, these two paths were deleted from the model specified. Second, 
Three paths BMI → TASHP-LM, DBP → TASHP-LM and BMI → DBP were 
statistically non-significant in the model-fit test. However, because these three paths 
were of substantive interest in this study and reflected the association between 
adherence to lifestyle modifications and outcomes of adherence, the model included 
these paths, which were tagged with dash lines.  
Evaluating the model-fit 
Three criteria were used to judge model-fit testing: model-fit indices; statistical 
significance of individual parameter estimates; and substantive meaning of 
magnitude and direction of parameter estimates (see Section 4.6.1, p. 91). The 
following evaluates the model-fit from these three criteria.  
First, according to Table 5.23, the model with the best model-fit had satisfactory 
model-fit indices. Second, the standardised regression weights of 10 paths in the 
model with the best model-fit, was statistically significant (Table 5.24). Third, the 
negative values of standardised regression weights of TASHP-LM → BMI and 
TASHP-LM → SBP/DBP were statistically significant (Figure 5.6), and reveal that 
high level of adherence to lifestyle modifications improves the control of weight and 
BP level. The positive values of standardised regression weights of C-LATCon II → 
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TASHP-LM and HSES-LM → TASHP-LM show that patients with positive 
attitudes towards concordant health communication and high confidence in 
conducting lifestyle modifications tend to adhere to lifestyle modifications. This 
magnitude and direction of parameter estimates make sense to the substantive 
meaning.  
The stability index of model was 0.114 (< 1.00), which means that the assumptions 
of non-recursive structural model held in this study. That is to say, there is a stable, 
interactive relationship between adherence to lifestyle modifications and outcomes 
of lifestyle modifications over time.  
Criteria validity of the C-LATCon II was tested by measuring the relationship 
between the C-LATCon II and the TASHP-LM in the model-fit test. The 
standardised regression weight of the path C-LATCon II → TASHP-LM was 0.103 
(p < 0.05). This result showed that the C-LATCon II had satisfactory criteria validity. 
The result of model-fit also showed that 32% of variance in adherence to lifestyle 
modifications can be explained by the hypothesised influencing factors in the model 
(Figure 5.6). Next, multiple group modelling was conducted to compare the model 
with best model-fit between males and females. 
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Figure 5.6 Model with best model-fit test (n = 357) 
 
 
 
 
 
 
 
 
 
 
Note. Red solid lines refer to parameter estimates with statistical significance; black dash lines refer to the parameter estimates with statistical non-significance. C-LATCon II 
= Chinese version of Leeds Attitudes to Concordance II scale. HSES-LM = Items reflecting Lifestyle Modifications in the Hypertension Self-Efficacy Scale. TASHP-LM = 
Items reflecting Lifestyle Modifications in the Therapeutic Adherence Scale for Hypertensive Patients. SBP = Systolic Blood Pressure. DBP = Diastolic Blood Pressure. BMI 
= Body Mass Index. 
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5.4.6 Multiple group modelling by gender 
Multiple group modelling was conducted to investigate the difference in the model 
with the best model-fit between males and females. The χ2 values and df of the 
unconstrained overall model were 18.043 and 14 (Table 5.25). The χ2 values and df 
of the fully constrained overall model were 34.556 and 27. So, the difference of 
χ2 values and df between the unconstrained overall model and the fully constrained 
overall model were 16.513 (= 34.556–18.043) and 13 (= 27–14). The p value was 
0.223 (> 0.05), which indicated that the model was invariant between males and 
females. Gender groups were not different at model level, but they might be different 
at the path level. So, each one of the 13 paths in the model was then constrained to 
compare the difference of model by gender. Table 5.25 showed that only the model 
with Age → HSES-LM path constrained had the χ2 value (28.605), which was more 
than the χ2 threshold (21.88). This result indicated that with 95% confidence, gender 
modifies the path Age → HSES-LM in the model.  
Table 5.26 further explored the difference of regression weight in path Age → 
HSES-LM by gender. Age was found to predict the level of self-efficacy in male 
patients (p < 0.001), while the prediction was statistically non-significant in females 
with hypertension (p = 0.909). 
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Table 5.25 Multiple group modelling by gender (n = 357, 180 males, 177 females) 
Model χ2 df χ2/df p GFI AGFI SRMR RMSEA TLI NFI CFI PNFI AIC 
Unconstrained 18.043 14 1.289 0.205 0.986 0.944 0.054 0.029 0.965 0.954 0.988 0.318 102.043 
Fully constrained 34.556 27 1.280 0.150 0.974 0.947 0.077 0.028 0.966 0.912 0.978 0.586 92.556 
C-LATCon II → TASHP-LM constrained 19.610 15 1.307 0.187 0.985 0.943 0.056 0.029 0.963 0.950 0.987 0.339 101.610 
HSES-LM → TASHP-LM constrained 18.174 15 1.212 0.254 0.986 0.947 0.054 0.024 0.975 0.954 0.991 0.341 100.174 
SBP → TASHP-LM constrained 18.091 15 1.206 0.258 0.986 0.948 0.054 0.024 0.975 0.954 0.991 0.341 100.091 
DBP → TASHP-LM constrained 18.633 15 1.242 0.231 0.986 0.946 0.053 0.026 0.971 0.952 0.990 0.340 100.633 
BMI → TASHP-LM constrained 18.511 15 1.234 0.237 0.986 0.947 0.056 0.026 0.972 0.953 0.990 0.340 100.511 
TASHP-LM → SBP constrained 18.077 15 1.205 0.259 0.986 0.948 0.054 0.024 0.975 0.954 0.991 0.341 100.077 
BMI → SBP constrained 18.063 15 1.204 0.259 0.986 0.948 0.054 0.024 0.975 0.954 0.991 0.341 100.063 
Age → SBP constrained 18.186 15 1.212 0.253 0.986 0.947 0.054 0.024 0.974 0.953 0.991 0.341 100.186 
TASHP-LM → DBP constrained 19.273 15 1.285 0.202 0.985 0.944 0.055 0.028 0.966 0.951 0.988 0.340 101.273 
BMI → DBP constrained 18.433 15 1.229 0.241 0.986 0.947 0.054 0.025 0.972 0.953 0.990 0.340 100.433 
Age → DBP constrained 18.045 15 1.203 0.260 0.986 0.948 0.054 0.024 0.976 0.954 0.991 0.341 100.045 
TASHP-LM → BMI constrained 18.488 15 1.233 0.238 0.986 0.946 0.056 0.026 0.972 0.953 0.990 0.340 100.488 
Age → HSES-LM constrained 28.605 15 1.907 0.018 0.979 0.922 0.071 0.051 0.891 0.927 0.961 0.331 110.605 
Note. The shaded row represents the path which was different between males and females. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale. 
HSES-LM = Items reflecting Lifestyle Modifications in the Hypertension Self-Efficacy Scale. TASHP-LM = Items reflecting Lifestyle Modifications in the Therapeutic 
Adherence Scale for Hypertensive Patients. SBP = Systolic Blood Pressure. DBP = Diastolic Blood Pressure. BMI = Body Mass Index. GFI = Goodness-of fit Index. AGFI = 
Adjusted Goodness-of fit Index. SRMR = Standardised root-mean-square residual index. RMSEA = Root-mean-square error of approximation. TLI = Tucker-Lewis index. 
NFI = Bentler-Bonett normed fit index. CFI = Comparative fit index. PNFI = Parsimony normed fit index. AIC = Akaike information criterion. 
 
Table 5.26 Difference of path Age → HSES-LM by gender (n = 357, 180 males, 177 females) 
Gender B β SEB C.R. p 
Male  0.103 0.323 0.023 4.566 < 0.001** 
Female  -0.003 -0.009 0.023 -0.115 0.909 
Note. HSES-LM = Items reflecting Lifestyle Modifications in the Hypertension Self-Efficacy Scale. B = unstandardized regression coefficient. β = standardized regression 
coefficient. SEB = Standard Error of standardized regression coefficient. C.R. = Critical Ratio. **p<0.01. 
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5.5 Summary 
This chapter has presented the results for the quantitative strand in this study. 
Among the 366 participants recruited, the number of males nearly equalled that of 
females. Over two thirds of participants were over 65 years of age. According to the 
Chinese guidelines for hypertension management and the Chinese criteria for 
evaluating BMI, 30.6% had a BP above the acceptable level, 44.8% were overweight 
and 16.7% were obese.  
After rigorous translation, the C-LATCon II demonstrated satisfactory psychometric 
properties for measuring the attitudes towards concordance during health 
communication in Chinese people with hypertension. Four components were 
extracted to describe patients’ attitudes towards concordance during health 
communication: health professionals’ attitudes, partnership between two parties, 
therapeutic decision making, and patients’ involvement. The attitudes towards 
concordance was, on average, 38.86 (maximum = 54) in Chinese people with 
hypertension.  
The HSES-LM and the TASHP-LM had satisfactory psychometric properties. The 
average level of self-efficacy and adherence to lifestyle modifications were 20.23 
and 45.36 (maximum scores are 24 and 55 respectively). Seven continuous variables 
(age, attitude towards concordance during health communication, self-efficacy of 
conducting lifestyle modifications, adherence to lifestyle modifications, BMI, SBP 
and DBP) were identified in the model-fit test. After testing the assumptions for 
SEM, the model with the best model-fit indices was identified (χ2/df = 1.572; p = 
0.138, GFI = 0.991; EMSEA = 0.040; and CFI = 0.989). A stability index of 0.114 
showed that the assumptions of the non-recursive structural model held in this study. 
The model with best model-fit explained 32% of variance in adherence to lifestyle 
modifications. Multiple group modelling showed that the path Age → HSES-LM in 
the model with the best model-fit was different between males and females.  
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CHAPTER 6: QUALITATIVE STRAND 
RESULTS 
 
This chapter presents the results from one-to-one semi-structured interviews to 
answer the following research questions: 
1) What are the factors influencing adherence to lifestyle modifications in Chinese 
people with hypertension? 
2) How does health communication influence adherence to lifestyle modifications 
in Chinese people with hypertension? 
This chapter starts with the descriptive analysis of participants in this strand of the 
study. Five themes emerged following thematic analysis; each theme is explained 
and illustrated with quotes from participants. Finally, the ways lifestyle 
modifications are conducted in Chinese people with hypertension are summarised. 
 
6.1 Data preparation 
Twenty-six participants were interviewed at the CHCs. Through interviews, 
participants were able to describe their perceptions of the factors influencing lifestyle 
modifications and the role of health communication in influencing their health 
behaviours. All interviews were audio-recorded and then transcribed verbatim by the 
researcher of this study. Both the questions from interviewer and answers to 
questions from participants were transcribed into the Chinese language. Three 
interviews were subsequently translated from Chinese into English for supervisory 
discussion and verification of data analysis.  
 
6.2 Descriptive analysis  
The demographic and socioeconomic characteristics of participants are shown in 
Table 6.1. The mean age of participants was 61 years, ranging from 39 to 81 years of 
age. The mean duration of hypertension was 13 years, ranging from 1 to 40 years. 
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Ten participants (38.5%) were females. Participants’ educational background were: 
two with primary school or lower (7.7%); four with junior high school (15.4%); 11 
(42.3%) with senior high school/secondary program/special course education; and 9 
(34.6%) with bachelor’s degree or higher. Ten (38.5%) participants were employed.  
 
6.3 Thematic analysis 
Following the procedure described in Chapter 4 (see Section 4.6.2, pp. 94-96), five 
themes were finally identified: understanding necessity of lifestyle modifications, 
health communication, environmental facilitators and barriers, Chinese customs and 
beliefs and coping skills of conducting lifestyle modifications. Figure 6.1 summarises 
the themes and subthemes. The following sections describe each of the themes (and 
their subthemes) and provide relevant quotations to describe the factors that 
influenced participants’ adherence to lifestyle modifications and the role of health 
communication in influencing health behaviours. 
It should be noted that during the interviews the “doctor” described by participants 
referred to not only medical doctors but also any other health professionals (e.g. 
nurses, physical therapists) who provided them with suggestions for lifestyle 
modifications. In China, health professionals usually wear a white coat, which are 
characterised as doctors’ uniforms. 
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Table 6.1 Demographic and socioeconomic characteristics (n=26) 
No. Age (years) Gender  Education  Duration of hypertension (years) Employment status 
1 72 F Senior high school/secondary program/Special course education 29 Retired  
2 68 M Senior high school/secondary program/Special course education 15 Retired  
3 64 F Junior high school 8 Retired  
4 63 M Junior high school 6 Retired  
5 57 F Primary school or lower 9 Retired  
6 78 M Bachelor’ degree or higher 11 Retired  
7 75 F Bachelor’ degree or higher 40 Retired  
8 76 M Senior high school/secondary program/Special course education 14 Retired  
9 73 M Bachelor’ degree or higher 15 Retired  
10 70 M Bachelor’ degree or higher 20 Retired  
11 81 M Bachelor’ degree or higher 19 Retired  
12 77 M Bachelor’ degree or higher 40 Retired  
13 67 F Senior high school/secondary program/Special course education 10 Retired  
14 76 M Bachelor’ degree or higher 17 Retired  
15 49 M Senior high school/secondary program/Special course education 13 Employed  
16 50 M Senior high school/secondary program/Special course education 15 Employed  
17 51 M Senior high school/secondary program/Special course education 13 Employed  
18 39 F Bachelor’ degree or higher 1 Employed  
19 53 M Senior high school/secondary program/Special course education 8 Employed  
20 60 F Primary school or lower 10 Retired  
21 42 F Junior high school 1 Employed  
22 50 M Senior high school/secondary program/Special course education 6 Employed  
23 49 F Senior high school/secondary program/Special course education 1 Employed  
24 54 F Junior high school 5 Retired  
25 42 M Bachelor’ degree or higher 1 Employed  
26 41 M Senior high school/secondary program/Special course education 3 Employed  
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Figure 6.1 Themes and subthemes influencing lifestyle modifications  
 
 
 
 
 
 
 
 
 
 
 
Lifestyle 
modifications 
Chinese customs and beliefs 
• Etiquette of Chinese customs 
 Having face 
 Giving face 
• Beliefs on traditional Chinese medicine 
• Beliefs on Chinese Buddhism 
Understanding necessity of lifestyle modifications 
• Degree of benefits of conducting lifestyle modifications 
 Good physical sensation 
 Good BP control 
 No/unobvious/unsatisfactory benefits 
• Degree of threats of not conducting lifestyle modifications  
 Poor physical sensation 
 Poor BP control 
 No/unobvious threats 
• Trade-offs among strategies of lifestyle modifications 
 Trade-off between physical activity and other strategies 
 Trade-off between smoking cessation and moderation of 
alcohol consumption 
• Other people’s experiences and opinions 
 Positive experiences and opinions from family members, 
friends, and other people 
 Negative experiences and opinions from family members, 
friends, and other people 
Health communication 
• Balancing trust and suspicion of health professionals 
 Perception of health professionals’ authority 
 Health professionals’ communication skills 
 Suspicion of health professionals’ financial bribery. 
• Understanding the importance of involvement 
 Active involvement in communication 
 Passive attitude towards health communication 
• Structures impacting health communication 
 Clinical settings 
 Time limitation 
 
Environmental facilitators and barriers 
• Weather 
 Direct effect of weather 
 Indirect effect of weather 
• Facility support 
 Community-oriented facility support 
 Working unit-oriented facility support 
• Living stresses 
 Family-related living stresses 
 Work-related living stresses 
Coping skills of conducting lifestyle modifications 
• Avoiding unhealthy lifestyles 
• Cultivating hobbies and forming habits 
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6.3.1 Theme 1 Understanding necessity of lifestyle modifications 
The first theme revealed how participants’ adherence was influenced by their 
understanding of the necessity to adhere to lifestyle modifications. Participants 
adhered to lifestyle modifications because they thought that it was necessary to do so. 
Participants’ decision in regards to the necessity of adhering to lifestyle 
modifications encompassed the following subthemes: degree of benefits of 
conducing lifestyle modifications, degree of threats of not conducting lifestyle 
modifications, trade-offs among strategies of lifestyle modifications, and other 
peoples’ experiences and opinions.  
Degree of benefits of conducting lifestyle modifications 
The first subtheme explained the benefits that participants perceived (or gained) by 
conducting lifestyle modifications. Participants attributed the benefits to adherence 
to lifestyle modifications. The benefits motivated them to adhere to lifestyle 
modifications in return. The more benefits participants perceived by conducting 
lifestyle modifications, the more likely participants felt it necessary to adhere to 
lifestyle modifications. For example, one participant described how she benefitted 
from conducting lifestyle modifications: 
People should do exercise. I feel that after doing exercise, my BP is 
stable and well controlled. ... I normally maintain low salt and oil diet, 
appropriate physical activity, and medication as ordered. I am feeling 
good and having a healthy-looking. ... I normally go for food shopping 
at 3 pm. If I do regular exercise, I can carry the food and go upstairs 
to the 4th floor by stairs without any rest in the middle. (P 3) 
Participants perceived the degree of benefits of conducting lifestyle modifications by 
describing good physical sensation, good BP control, and 
no/unobvious/unsatisfactory benefits. The first two strengthened the perception of 
benefits, while the third weakened the perception of benefits. 
Good physical sensation referred to any favourite feelings that could be sensed (i.e. 
seen, heard, or felt). For example, a 67-year-old lady talked about her physical 
sensation after satisfactory weight control: 
From 1980s till now, my weight remains nearly unchanged and has 
been well controlled. Many old people at my age have round belly. But 
I do not have. I feel good. … Even my clothing made in 1980s still 
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suits me well. … I like dancing. … Many people were moved to tears 
when we danced. We received praise and applaud from audiences. … I 
need to maintain exercise because I can see the benefits that doing 
exercise bring to me. (P 13) 
Good BP level was described as an important indicator assessing participants’ 
therapeutic efficiency of lifestyle modifications. The stabilisation of BP level 
encouraged them to adhere to lifestyle modifications. For example, “The BP 
decreased to normal after morning exercise, even without medication. So I think that 
morning exercise is very useful and I need to maintain it (P 14).” 
However, if participants did not perceive any benefits (or these were not obvious or 
unsatisfactory), they doubted the usefulness of and necessity for lifestyle 
modifications. For example, one participant talked about her confusion that her long-
term adherence to a low salt diet, suggested by health professionals, did not achieve 
a normal BP level. She doubted the necessity of maintaining a low salt diet as one of 
the strategies of treating hypertension by stating: 
My diet has been very light. I just add little salt when cooking. … I do 
not understand why my BP is high. … I just question whether low salt 
diet can treat high blood pressure. (P 23) 
Degree of threats of not conducting lifestyle modifications 
Pain, damage, and any other dangers were described as threats by the participants. 
The more threats participants perceived, the more likely they felt it necessary to 
adhere to lifestyle modifications. Similar to the above, but opposite to the benefits of 
adherence, three factors reflected the risk of not conducting lifestyle modifications: 
poor physical sensation, poor BP control, and no/unobvious threat. The first two 
contributed to the understanding of the negative consequences of poor adherence, 
and therefore played a positive role in improving the level of adherence, whilst the 
third negatively influenced the level of adherence. The perception of threats of not 
conducting lifestyle modifications was determined by combining whether 
participants perceived the threats of poor physical sensation and poor BP control and 
whether these two threats were obvious.  
Participants described feelings of poor physical sensation. For example, one 
participant described his experience of unconsciousness after drinking too much 
153 
 
Chapter 6: Qualitative strand results 
 
alcohol. He learned a lot from the lesson and decided not to drink too much alcohol 
anymore.  
Once, my nephew invited me to have meals. … I had around half litre 
of white wine. Then, I fainted unconsciously. … I was sent to hospital 
and found that my BP was high. Luckily, no other serious problems 
were found. All my family was so scared. Maybe I had too much salty 
and oil food and drink at that time. … I dare not drink too much now. I 
have to control. (P 4) 
Poor BP level was another threat described by participants. Severe consequences of 
poor BP control encouraged participants to adhere to lifestyle modifications to avoid 
more serious consequences. For example, one participant reported: 
“I realise that my BP is high. My BP level is increasing even I 
increase the dose of medication. I have to decrease my salt intake 
because of so big dose of medication. … I would die of high BP if I do 
not do anything. You know, stroke for example (P 14).” 
However, if participants with poor adherence did not perceive threats to their health, 
they were less likely to modify their unhealthy lifestyle behaviours. When 
participants felt fine and their BP levels were stable, without conducting lifestyle 
modifications, they would have a reason to support their non-adherence to lifestyle 
modifications. Two participants, for example, expressed their reasons for not 
conducting lifestyle modifications:  
I have smoked since 20 years old and have not stopped smoking until 
now. … It is said that smoking increases BP. I do not think so because 
I feel that smoking does not affect my BP level. (P8) 
I do not control my salt and oil intake. … I have never purposefully 
done any exercise. … But I feel good. My BP level is stable. … 
Seemingly the lifestyle treatment regimen is not useful to me.  (P 7) 
Trade-offs among strategies of lifestyle modifications 
Lifestyle modifications primarily contain six strategies: weight reduction, low oil 
and low salt diet, moderation of alcohol consumption, smoking cessation, stress 
management and physical activity. Participants considered that the roles of some 
strategies of lifestyle modifications could be replaced by some others in treating high 
BP. So, participants viewed some strategies of lifestyle modifications as unnecessary 
as long as some other strategies were implemented. This led to the trade-offs among 
strategies of lifestyle modifications by emphasising some strategies and ignoring 
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others. There were two main kinds of trade-offs described by the participants. One is 
the trade-off between physical activity and other strategies of lifestyle modifications. 
The second is the trade-off between smoking cessation and moderation of alcohol 
consumption.  
Trade-off between physical activity and other strategies referred to the perception 
that either (physical activity or other lifestyle medications) was necessary. For 
example one participant stated that: “I do regular exercise. … I think that big meals 
are not a big problem to me. It is because all the food I eat will be consumed after 
exercise (P 19).” Conversely other participants explained that physical activity was 
not necessary if other lifestyle modifications were reasonably conducted. Two 
participants described the trade-offs as: 
I think that physical activity is not a good way to treat high blood 
pressure. An optimistic attitude is more crucial. … As long as you 
have an optimistic attitude to disease, physical activity is not 
necessary. (P 7) 
It is not good for you not to do exercise nor control food intake. … 
Sometimes I feel lazy and do not want to do exercise. It is okay as long 
as I control my food intake. Then I will not have excessive energy 
accumulated in my body. (P 26)  
Some participants conducted a trade-off between smoking cessation and moderation 
of alcohol consumption. Participants expressed the difficulty in modifying the two 
unhealthy lifestyles at the same time because of habits and addiction. So, some 
participants chose to conduct one strategy and maintain the other unhealthy lifestyle. 
Misconception about the importance of both smoking cessation and moderation of 
alcohol consumption also influenced the choice of trade-off. For example, one 
participant misunderstood the doctor’s suggestion and took it as an excuse to drink 
too much alcohol every day. He said: 
I have quitted smoking since 1998. I have 250 grams rice wine every 
day. … The Doctor recommends cutting down alcohol consumption. I 
think it refers to the limitation of strong liquor. Because I have already 
quitted smoking anyway, I bet having some rice wine is not a big 
problem. … It is impossible to completely quit both. (P2) 
Another one participant argued that more expensive cigarettes had a better quality 
and were less harmful to his health stating: 
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Since I have quitted alcohol consumption, I think that smoking is okay 
to me. I smoke 10 cigarettes every day. … Now I never buy cheap 
cigarettes. I buy cigarettes costing more than 20 yuan [around $3.50 
AUD] per pack [20 cigarettes]. These are less harmful. (P 22) 
Other people’s experiences or opinions 
Participants saw or heard positive or negative opinions in regards to conducting 
lifestyle modifications from other people (family members, colleague, friends, and 
others). The experiences or opinions of other people influenced participants’ 
understanding of the necessity of adhering to lifestyle modifications.  
Other people’s experiences or opinions that made the participants feel it necessary to 
adhere to lifestyle modifications were regarded as positive experiences or opinions. 
The bad consequences that were attributed as being due to lack of lifestyle 
modifications in other people were also regarded as positive experiences. The second 
sort of positive experiences reminded participants not to make the same mistakes (i.e. 
not conducting lifestyle modifications) as other people. The lessons that participants 
learned from other people told participants that it was necessary to conduct lifestyle 
modifications. For example, “My father died of drinking alcohol. … So I do not drink 
(P 26).” 
On the contrary, negative experiences or opinions describe situations where 
participants did not see any benefits arising from other people who were engaged in 
lifestyle modifications. Negative experiences or opinions made participants feel it 
unnecessary or pointless to adhere to lifestyle modifications. For example, one 
participant said: 
My neighbour did exercise regularly under his roof regardless of 
raining or snowing days. But he died when he was 70. Not too old. My 
colleague had high blood pressure. He died when he was 69. Many 
facts told me that doing exercise is useless for treating high blood 
pressure. (P 7) 
Family members were influential. A typical Chinese family consists of older and 
younger generations living together under the same roof. Normally, family members’ 
daily lives are closely connected with each other. So, participants’ lifestyle was 
influenced positively or negatively by the experiences or opinions of family 
members. For example, three participants mentioned different levels of support from 
their family members for maintaining a low salt: 
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My whole family supports me. My son … knows relevant knowledge on 
it (low salt diet). When I visit my brothers at Guilin City, they just add 
little salt in food. … My low salt diet is influenced by my family. (P 14) 
My husband always complains that I add too little salt and oil when I 
cook every day, and it is so tasteless. (P 3)  
Sometimes my husband cooks for the family. Sometimes I cook. He 
adds more salt than me. He said that people feel powerless if the food 
is too light. (P 5)  
In a typical Chinese family, children are treated as the centre of the family. For 
instance, a child’s preference for foods and flavours (e.g. saltiness) prioritised the 
type of foods prepared and the style of cooking. Participants spoke about controlling 
the amount of salt used and considered it as an early protective strategy against 
future high blood pressure for their children. One participant said: “My little 
grandson is living with me. We eat together. Considering his future health, I have to 
decrease the salt intake. (P 14)” 
An opposite opinion about sufficient salt intake for children also exists in many 
Chinese families. This was based on the belief that children need salt while growing. 
Chinese children always have lunch served at their schools, and their families are 
worried about the quality of lunch served at school. As a result, the dinner in the 
evening at home is considered important and is cooked in a tasty way to stimulate 
children’s appetites in order to complement possible nutrient insufficiencies at lunch. 
More salt and oil (over the upper limit) are likely to be added to cater for children’s 
appetites. One participant described: 
I normally do not add too much salt. Food will be made tastier by 
adding more salt and oil only when my child comes back from 
school. … The food served in school is always not so good. (P 15) 
Apart from family members, the experiences or opinions from participants’ friends 
or other people that they knew influenced their understanding of the necessity to 
adhere to lifestyle modifications. For example, two participants described others’ 
positive experiences of conducting lifestyle modifications and this led them to 
increase their understanding of lifestyle modifications: 
I do morning exercise in the community park. Many people with my 
age do exercise there. We are housewives and all do cooking at home. 
They say that doing exercise is very important. … I learn how to cook 
low salt diet from them. (P 13) 
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I normally add little salt in my diet. … I learned from media that there 
are so many people with high blood pressure in Liaoning Province. 
Then the reason was found. It is because of high salt diet in local 
people. (P 10) 
However, some participants described knowing other people who did not adhere to 
lifestyle modifications, although these people lived longer. Some participants 
regarded this as an excuse not to conduct lifestyle modifications. Two participants 
reported: 
I have been smoking. I cannot stop smoking. Chairman Mao and 
Xiaoping Deng smoked [They died with older ages]. Although Premier 
Zhou did not smoke, he still died with younger age. (P 10) 
I do not do exercise. I do not want to. I have seen that many old 
scientists or professors live with very old age without doing any 
exercise. They just stay at home and never do exercise. But they can 
live over 90 years old. … So I cannot see any necessity for doing 
exercise. (P 14) 
6.3.2 Theme 2 Health communication 
Health communication was the second theme that emerged from the interviews. This 
theme reflected how participants described the role of health communication in 
influencing their adherence to lifestyle modifications. This theme comprises: 
balancing trust and suspicion of health professionals, understanding the importance 
of involvement, and structures impacting health communication.  
Balancing trust and suspicion of health professionals 
Participants either trusted or were suspicious of health professionals and this 
influenced their adherence to lifestyle modifications. The more participants trusted 
health professionals, the more likely they would follow lifestyle modifications 
provided by health professionals. Participants based their balancing trust and 
suspicion of health professionals on: perception of health professionals’ authority, 
health professionals’ communication skills, and suspicion of health professionals’ 
financial bribery. 
Most participants interviewed regarded health professionals as the authority of 
providing treatment for hypertension. Participants’ perception of health 
professionals’ authority derived from health professionals’ medical knowledge and 
experience. Participants also admitted that their knowledge of hypertension was less 
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than that of health professionals. So, this gap in knowledge caused participants’ to 
afford health professionals’ the authority.  Perception of health professionals’ 
authority added to the participants’ trust in them. For example, one participant said: 
I do not know medicine science. So I have to do whatever doctors tell 
me. … Doctors’ job is to save people’s life and provide treatment. … 
They will personalise the treatment according to my case because they 
wish to treat me well. … I do not have the right to direct doctors 
because I do not know medicine. I have not attended medical 
university. Doctors have attended medical university for at least 5 
years. It is not an easy thing (to graduate from medical university). (P 
1) 
Participants assumed that health professionals with titles of “physician-in-chief”, 
“president of hospital”, “professor”, and “director” were equipped with more 
expertise and provided better healthcare than those without such titles. Participants 
would more likely follow the treatment regimens of lifestyle modifications on the 
advice of “expert” health professionals.  Some participants even only consulted 
“expert” health professionals. One participant explained: 
I was told that there is an expert from the *** Hospital [de-identified, 
a top grade hospital] providing consultation at the Community Health 
Centre on every Wednesday morning. His surname is *** [de-
identified]. He is a professor and used to be the director of 
cardiovascular department. He has been the only doctor who I consult 
since then. In my case history logbook, all the records are made only 
by him. … He tells me to control salt and oil intake. So now I pay 
attention to these. (P 3) 
Many participants expressed that health professionals’ communication skills 
influenced their trust in health professionals. When lifestyle modifications were 
provided in a comfortable atmosphere, participants were more likely to accept the 
information and followed it. One participant described: “I really appreciate Dr. 
***’s [de-identified] talking way. ... He always gives me advices in a humorous way. 
I like talking with him and following his suggestions (P 2).” 
However, participants also complained that some health professionals had indifferent 
or paternalistic communication skills and were not willing to explain treatment 
regimens. Participants felt that some health professionals were paternalistic towards 
them because they were told what they should do, without detailed explanation on 
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how to make these changes. Health professionals’ negative attitudes caused 
participants to be suspicious of their competence: 
Many doctors think that they have a high social status than others. In 
their eyes, patients are inferior. … I do not think that they did ask for 
my opinion. They just asked me to do this and to do that. … Doctors 
just told me to have low salt diet. But they have never mentioned about 
how to do it and explained the effect of salt on BP level. … I do not 
know whether low salt diet is useful to control BP level. (P 23) 
Participants expressed that some health professionals took advantage of the practice 
to receive financial bribery. The suspicion of health professionals’ financial bribery 
diminished trust in health professionals. There were two primary kinds of health 
professionals’ financial bribery described by participants: kickbacks from 
pharmaceutical companies and “red packets” from patients. Kickbacks from 
pharmaceutical companies refer to the money that is paid to doctors by sales 
representatives to promote products according to the number of prescriptions doctors 
write. Kickbacks potentially influence doctors’ prescriptions. For example, one 
participant described: “many doctors’ prescription is not based on patients’ cases, 
but money bribed by pharmaceutical agents (P 19).” Patients are suspicious of 
doctors when they realise that doctors receive kickbacks. This suspicion leads to 
mistrust of medication prescribed and lifestyle modifications suggested by doctors, 
and therefore a poor level of adherence to these treatment regimens. One participant 
said: “the phenomenon is terrible. ... I cannot just listen to doctors (P 19).”  
“Red packet” was another kind of financially bribery. Originally, a “red packet” is a 
monetary gift which is often placed in a red paper bag to represent happiness and 
pleasure. Participants in this study used the phrase “red packet” to describe the 
money that they provided to health professionals. The emergence of “red packet” 
was derived from the participants’ worries about health professionals’ possible 
irresponsible or careless healthcare service. Participants believed that health 
professionals would provide a better healthcare service if a “red packet” was 
presented by them. Different from the original feelings of happiness or pleasure 
when presenting “red packet”, participants presented health professionals a “red 
packet” because they had to pay extra money to guarantee better healthcare service. 
So the purpose of “red packet” was a financial bribe that altered their trust of health 
professionals. One participant complained: 
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Very few doctors will explain the lifestyle modifications patiently. … 
Frankly, if I target a doctor, go to his home, give him red packet, he 
can patiently talk with me for a long time. If I just register for 
consultation routinely, doctors will be reluctant for talking with me. (P 
25) 
Understanding the importance of involvement  
The second subtheme involves understanding the importance of involvement. The 
participants described two different understandings of the involvement in health 
communication: active involvement in communication and passive attitude towards 
health communication. 
Patients’ active involvement in health communication facilitates health professionals 
to understand their preferences and feedback for conducting lifestyle modifications. 
The treatment regimens that are based on the sufficient understanding of patients’ 
contexts are more feasible and acceptable, and are easier for patients to adhere to. In 
this study, some participants wanted to be actively involved in health communication 
and express their opinions when deciding treatment regimens, because they thought 
that their involvement in health communication was important. For example: 
I think I should tell doctors my daily salt intake. It is because if I have 
got used to this amount of salt I will consider it as the correct salt 
intake. ... If I do not tell the doctor, he cannot judge whether I overtake 
the salt or not. (P 10) 
I should give the doctor feedback about my conduct of treatment 
prescribed by him…. Then, the doctor may give me further suggestions 
on how I should decrease salt intake, or how I should make sufficient 
sleep. (P 1) 
However, when patients feel it unnecessary to be involved in health communication, 
they behave passively during health communication. The participants in this study 
had different degrees of passive attitudes towards health communication. Some 
participants would talk to health professionals, but only when they were asked to 
during health communication. One participant described: “I do not think that it is 
necessary to express my opinions before doctors. … Certainly, I can report if asked. 
(P12)” 
Some participants would not talk to health professionals, even if they were asked to. 
The whole process of health communication seemed to be more like the health 
professionals’ monologue. For example,  
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Well. How to say it. I do not think I need to say anything before the 
doctor. There is really nothing I can say about my opinion. … The 
doctor sometimes asks me. They do not have to ask me. I do not have 
any opinions anyway. (P 5) 
Some participants even seldom saw doctors, and therefore their involvement in 
health communication did not occur. In their views, buying anti-hypertensive 
medication was the only reason to see a doctor. Further, the only opportunity for 
communicating with doctors was sometimes done by their family members, instead 
of themselves. Not seeing health professionals restricted the delivery of knowledge 
on lifestyle modifications, evaluation the application of lifestyle modifications, and 
the provision of further suggestions. For example, two participants stated:  
“Seeing the doctor only means buying medicine. … I seldom go to see 
the doctor in hospital. My wife always buys the medicine from the 
doctor for me. (P 4)”  
“I do not see the doctor. I take the same medicine as my wife. She goes 
to hospital and buys the medicine for both of us. (P 8)” 
Structures impacting health communication 
Participants described two structural factors impacting health communication that 
influenced their adherence to lifestyle modifications. These factors were clinical 
settings and time limitation for health communication. An accessible healthcare 
service facilitates the delivery of information and provides an explanation about 
lifestyle modifications. Participants reported that it was always crowded in big 
hospitals, where little attention was paid to the individual patient. So, compared with 
big hospitals, some participants regarded CHCs (grade-one hospitals) as a better 
choice than bigger hospitals. One participant said: 
It is always too crowded in the *** [de-identified] Hospital. So many 
patients. Sometimes it takes me so long time queuing for registration, 
seeing the doctor, even paying for the medicine. ... I become inpatient 
after waiting for so long time. My case is not that severe. So I come to 
community health centre for medicine, BP measurement, and 
suggestions. (P 25) 
Some participants were impressed by the human-oriented healthcare service 
provided by smaller hospitals. One participant described: “The service is perfect. 
Unlike bigger hospitals, you will not feel lost there. So comfortable atmosphere 
there. ... I like seeing doctors there (P 23).” 
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A thorough explanation and discussion of lifestyle modifications requires sufficient 
time and most participants complained about the limited time that blocked effective 
communication between themselves and health professionals. The limited time made 
it difficult to gain sufficient information about lifestyle modifications. There were 
two reasons for time limitation. One was that the doctor initially limits the time for 
health communication due to the patients waiting in the queue. (In China the patients 
queue immediately behind a patient receiving a consultation with a doctor. It is not 
in a private room, and neither is it separated by a curtain/screen). Participants 
explained that they did not have a chance to have any real communication with the 
doctor, let alone the opportunity to express their own preferences, providing 
feedback about their lifestyle modifications or being able to seek further suggestions. 
For example:  
So many patients were surrounding one doctor. It is not easy to have a 
productive talk with the doctor. Doctors do not have time to patiently 
listening to your case, your opinions and your consideration. They just 
ask and then prescribe medicine. (P 23) 
The other reason for time limitation was that the participants initially limited the 
time for health communication because they felt guilty for occupying too much of 
the doctor’s time, given that so many other patients were queuing for consultation. 
For example:  
The patients are queuing for seeing the doctor. I cannot keep talking 
with the doctor because the patients waiting behind me want to see the 
doctor after all. Everything should be said very concisely and quickly. 
(P 16)  
6.3.3 Theme 3 Environmental facilitators and barriers 
The third theme identified was environmental factors that either facilitated or 
blocked the participants’ ability to adhere to lifestyle modifications. Environment in 
this study referred to biological factors and the constructed surroundings. 
Environmental factors were objective and normally out of participants’ control. 
Three environmental factors influencing the adherence to lifestyle modifications 
were: weather, facility support, and living stresses. 
  
163 
 
Chapter 6: Qualitative strand results 
 
Weather 
Participants described the weather as an obvious factor influencing their adherence 
to physical activity, especially outdoor exercise. Weather is a force of nature, an 
objective factor and out of participants’ control. The effect of weather on physical 
activity could be direct or indirect. The direct effect of weather on physical activity 
refers to some weather conditions that suit physical activity, while other weather 
conditions limit physical activity. For example: 
I seldom walk in summer. I can take a walk for 2-3 hours in winter. 
Now I just walk for an hour [it is almost summer now]. The primary 
influencing factor is weather. … As long as it does not rain, I will take 
some walk. If it gets colder, I can walk more. If it gets hotter, I do not 
know whether I will walk. (P 14) 
Except for foggy and rainy days, I go outside to do exercise even in 
windy days. (p 2) 
Participants also perceived that their BP level increased in winter and decreased in 
summer. The indirect effect of weather on physical activity is through considering 
the change of weather-related BP. The purpose of considering the indirect effect of 
weather was to avoid any possible bad consequences due to inappropriate excessive 
physical activity. Many participants chose to do some mild exercise and avoid active 
exercise in winter. “If it gets cold, I will seldom go outside for exercise. … The BP 
level is elevated in winter. … Many unexpected severe consequences occur in winter 
(p 6).” In contrast, there were more possibilities for participants to do exercise in 
summer. For example, “Comparatively, my BP level is lower in summer. ... BP level 
will be easily controlled in summer. So it is better to do exercise in summer (P 26).” 
Facility support 
The participants reported that facility support provided access to lifestyle 
modifications. Facility support could be community-oriented and working unit-
oriented. The community-oriented facility support described by participants included 
salt spoons and oil pots with indicators of the maximum recommended daily intake 
volumes for controlling salt and oil intake, health lecture for health education and 
health promotion, and physical activity equipment. The working unit-oriented 
facility support referred to the opportunities provided by the employed participants’ 
workplaces. 
164 
 
Chapter 6: Qualitative strand results 
Salt spoons and oil pots are useful utensils to control daily salt and oil intake. People 
have difficulties with buying them, because these are unavailable in stores that sell 
daily necessities. Participants in this study reported that the provision of salt spoons 
and oil pots by the community facilitated their implementation of a low salt and low 
oil diet. For example:  
“The community doctor who did physical examination for me gave me 
a salt spoon and an oil pot for free. There is a requirement for how 
much salt and oil I can only intake (P 5).”  
“Last time I got pedometer and oil spoon used to limit oil intake. 
When I walk outside for doing exercise, I will take the pedometer with 
me (P 3).” 
The health lecture organised in the community health education room was important 
to the delivery of information on lifestyle modifications for two reasons. First, 
people with hypertension could hardly get the detailed knowledge of what and how 
to modify their unhealthy lifestyles because of the time limitation during health 
communication. The health lecture gave participants an opportunity to obtain 
relevant knowledge about lifestyle modifications.  Second, the walking distance 
between peoples’ homes and the community health education room facilitated 
attendance at health lectures about lifestyle modifications. Two participants 
described their experience: 
Our community provides rooms for some experts to make health 
lectures. Sometimes I attend the health lectures in community. It is 
quite near. (P 3) 
Last week, a retired director gave us a lecture about the importance of 
controlling salt and oil intake. (P 20) 
Participants reported that being able to perform exercise required facility support. 
Residents who had access to community parks could undertake exercise. These 
locally available facilities seemed to encourage participants to adhere to lifestyle 
modifications. For example one participant described his experience:  
I often go to the community parks. There are free big and small parks. 
Many exercise facilities are available. … The community provides 
playground for residents to do exercise. (P 20) 
Participants described the other two important roles of exercise facility support 
provided by community: stress management and sharing knowledge on lifestyle 
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modifications. When people with hypertension do the exercise together in the 
community park, they can relax themselves by talking with each other and share 
their knowledge and experience in lifestyle modifications. Two participants said: 
I go to the community park for doing exercise every morning. … 
Talking with people there. I feel happier than before. My BP is then 
controlled. (P 12)  
We communicate with each other when we are together (in the 
community activity room). I have learned some experience from others. 
I also share my experience with others. We all have the same disease 
(hypertension). (P 1) 
Some employed participants said that the places of employment provided sources for 
them to do exercise. This motivated them to conduct physical activity. For example, 
In my working unit, there is a gymnasium for playing table tennis and 
badminton. I often go there for doing exercise. (P 22) 
Our working unit paid for a coach from Culture Department to teach 
us how to dance. Our director arranged one room for us to dance. (P 
3) 
Living stresses 
From two perspectives, living stresses also influenced the ability to conduct lifestyle 
modifications. First, living stresses challenged stress management. Second, 
participants were not in the mood to modify their unhealthy lifestyles when they felt 
stressed or depressed. In this study, participants described two everyday life stresses 
as important factors in influencing their adherence to lifestyle modifications: work-
related living stresses and family-related living stresses. One participant spoke about 
how his work-related stresses blocked the implementation of physical activities: 
“After a whole day working, I feel so tired. I do not want to do exercise then. I also 
do not have any time for doing exercise (P 10).” Another participant described her 
family-related living stresses:  
My daughter’s divorce issue is really a psychological burden of my 
life. ... If my husband and daughter cannot afford the time to take care 
of my granddaughter, I have to do it and cannot do exercise then. (P 
24) 
When the sources of living stresses were eliminated, the level of adherence to 
lifestyle modifications seemed to be improved. One participant said: “Before 
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retirement, my working was stressful.… Now, I have retired and have time to do 
exercise in park and travel outside (P 12).” 
6.3.4 Theme 4 Chinese customs and beliefs 
The fourth theme Chinese customs and beliefs captured the Chinese cultural factors 
influencing adherence to lifestyle modifications. Chinese customs and beliefs have 
existed over a long history and are embedded in everyday life. In this study, the 
Chinese customs and beliefs influencing adherence described by participants were 
etiquette of Chinese customs, beliefs on traditional Chinese medicine, and beliefs on 
Chinese Buddhism. 
Etiquette of Chinese customs 
Etiquette of Chinese customs refers to a group of behaviours representing the public 
expectation for social activities. “Face” was often used by participants to describe 
how the etiquette of Chinese customs influenced adherence. “Face”, expressed by 
participants in this study, did not mean the human face, but rather, the notion of 
reputation or standing in Chinese society. Adherence to lifestyle modifications were 
influenced by having face and giving face.  
Having face normally means that if someone has a good reputation before his/her 
peers, s/he will have face. Losing face means that if s/he has done something wrong 
and ruined his/her reputation before his/her peers, s/he will lose face. In some cases, 
in order to have face and avoid losing face before others, s/he has to do something 
that s/he is unwilling to do. In this study, some participants’ described some of their 
behaviours (unhealthy lifestyles) were out of helplessness in order to have face and 
not lose face. For example, a participant described his experience of smoking 
behaviour in order to maintain face before his friends, because non-smoking was 
considered to represent a lack of masculinity by his friends. He said, “It is quite 
normal to smoke cigarettes when I am together with my friends, or I would be 
laughed at not being a man! (P 16)”.  Another participant described his high 
working stresses after retirement because he had to work hard to match the expected 
reputation from his higher position appointed by the school. Not working hard was 
considered as losing face before the school: 
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After retirement, the school appoints me as the vice director of the 
supervisory team and much busier than before. I cannot say no. … 
Once, there is a pure theory course which is very difficult to teach. No 
other teachers want to teach it. I actually do not want to teach it. 
Considering the teaching task of this course has to be done, so I 
helplessly teach it. … The working load of class preparation is very 
tiring and intensive. (P 6) 
Giving face meant if s/he does something good to improve another person’s 
reputation, s/he is giving the person face. The objective of having face was to build 
reputation for him/herself, while the purpose of giving face was to build the 
reputation for another person. Giving face to others facilitated the establishment of 
“Guanxi” or relationship with others for future potential profits. Same as having face, 
some of his/her behaviours (unhealthy lifestyles) are out of helplessness in order to 
give face. That is, participants pursued future benefits by giving face to others at the 
cost of conducting unhealthy lifestyles. Giving face normally occurred between 
participants and their colleagues, leaders, bosses, and business partners. Two 
participants expressed their helplessness about drinking too much alcohol in order to 
give their business partners and leaders face, although they were unwilling to drink.  
The reason why I cannot do some health behaviours is because I have 
to helplessly adapt myself to the circumstances. I have some of my 
business partners. I have financial linkage with them. If they call me to 
have some alcohol drink somewhere, I cannot say no. If I say no, that 
means I do not give them face or look down on them. So even if I do 
not drink, I have to drink some. (P 26) 
If I accompany leaders to have meals, I have to drink a lot. If I just 
drink little or drink less than leaders, they will feel uncomfortable. 
Drinking little means that I do not give them face. … Inviting people to 
eat outsides actually means asking for help from them. I am very 
helpless. I do not want to. ... But I have to drink.”(p 17)  
Beliefs on traditional Chinese medicine 
Traditional Chinese medicine refers to a broad range of medicine practices that 
originated in ancient China and has developed over thousands of years. Traditional 
Chinese medicine includes various forms of herbal medicine, acupuncture, massage, 
and other methods used to treat a wide range of conditions. Some methods of 
traditional Chinese medicine were used as strategies for lifestyle modifications by 
participants.  
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Some methods of traditional Chinese medicine were consistent with the principles of 
lifestyle modifications. That is, some methods of traditional Chinese medicine had 
the same effect as lifestyle modifications and therefore facilitated the adherence to 
lifestyle modification. One participant described her experience of low salt diet:  
I find a way to solve the taste of low salt diet. I bought an herb. The 
shape looks like a weight [as used in a scale] which needs to be 
broken before eating. It tastes salty in mouth but does not contain any 
sodium (P 1).”  
The meridian system is about the channels through which the life-energy known as 
“qi” flows. Along the channels of the meridian system, acupuncture points are 
situated. Participants believed that any strategies aiming at improving the flow of the 
meridian system would benefit their physical condition. “I normally do massage on 
my acupuncture points with a fitness hammer for an hour if I am free. ... Massage on 
these points will decrease blood pressure (P 19).”  
However, some strategies were used to improve the flow of the meridian system but 
were inconsistent with principles of lifestyle modifications. The disparity of 
principles between traditional Chinese medicine and lifestyle modifications 
influenced the level of adherence. The main disparity was due to drinking alcohol. 
Moderation of alcohol consumption is recommended as a lifestyle modification 
strategy to reduce BP. However some participants believed that alcohol consumption 
improved the flow of circulation along the meridian system, and therefore perceived 
that alcohol consumption improved health. One participant argued: “I have 250 
grams rice wine every day. … It is said that alcohol facilitates the flow of meridian 
system (P 2).” 
Beliefs on Chinese Buddhism 
Buddhism is the most popular religion in China. The philosophy of Chinese 
Buddhism influences the Chinese peoples’ lifestyles. In Chinese Buddhism, there is 
a term samsara, which means continual repetitive cycle of births and death, or the 
process of cycling through one rebirth after another. Under the framework of 
samsara, one’s current life is preordained by his/her previous or earlier life. 
Participants with this belief thought that no matter what lifestyle modifications were 
conducted to improve their health status, their dying time had already been pre-
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destined. This belief played two different roles in conducting lifestyle modifications. 
First, participants considered the implementation of lifestyle modification useless, 
since their current life was decided by their previous life and had nothing to do with 
the efforts of lifestyle modifications in their current life. This understanding lessoned 
participants’ passion to conduct lifestyle modifications. For example, one participant 
stated: 
“I smoke. I do not feel anything bad when I smoke. I never attend any 
lectures about high blood pressure. … I think that one’s current life 
has been already preordained by one’s previous life. I will die when 
the time comes (P 8).” 
Second, this belief helped participants to hold an optimistic attitude towards 
hypertension and lead a relaxed life, because it was useless for them to keep 
worrying about their situation in their current life. One participant said: “My fate has 
been decided since I was born. … It is important to let nature take its course. ... I just 
do what I can do. So I do not have any stresses (P 14).” 
6.3.5 Theme 5 Coping skills of conducting lifestyle modifications  
Coping skills of conducting lifestyle modifications was the final theme and refers to 
the skills that participants used to cope with when they conducted lifestyle 
modifications. The degree of mastering the coping skills seemed to influence the 
degree of conducting lifestyle modifications. Two main coping skills of conducting 
lifestyle modifications were described by participants: avoiding unhealthy lifestyles 
and cultivating hobbies and forming habits.  
Avoiding unhealthy lifestyles 
Participants were exposed to unhealthy lifestyles, such as salty and oily food, 
sedentary lifestyle, high stresses, smoking and alcohol consumption. Some 
participants described their coping skills of avoiding unhealthy lifestyles.   
The strategies for controlling salt and oil intake are related to cooking and eating 
habits. Many participants changed their cooking methods from stir/fry to boil/mix. 
The main difference was that stir/fry requires more oil than boil/mix. One participant 
said: 
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I only add a little oil with water-boiled vegetables. The oil used (for 
mixing with water-boiled vegetables) is much less than that used for 
frying vegetables. ... I can add some vinegar if the food is too light. (P 
1) 
Salt, MSG and soy sauce are the three main seasonings containing sodium that are 
added in Chinese food during cooking. The seasonings are normally added in the 
cooking pan before putting the food onto serving plates for all family members to 
share. If there were various different demands in regards to salt among the members 
in a family, some participants added different amounts of salt after separating the 
food. “I normally get my share from the cooking pan before adding salt when 
cooking. Then I will add some salt into the cooking pan for my other family members 
(P 1).”  
Some participants developed a coping skill of washing salty and oily food with 
vinegar when eating. During a typical meal in a restaurant, vinegar is always 
available in a small saucer. Some participants picked up the food from the dishes and 
dipped into the vinegar to wash away the salt and oil on the surface of the food. By 
doing so, the salt and oil intake were reduced. For example, “The food served at 
restaurant is too oily. I will wash the food inside vinegar to get rid of the oil on the 
food before eating (P 19).” 
Many participants intentionally thought about some ideas to fight against their 
sedentary lifestyle. They gave up the convenience of driving or taking the bus to 
work or the shops. Cycling or walking became their main physical activities. Two 
participants described their experiences: 
After retirement, I am employed by another company. I cycle to work 
instead of taking the bus. ... What’s more, I seldom take the lift and 
normally go by stairs. (P 10) 
I do not go shopping at the food market nearby. I just cycle to ** [de-
identified] food market (far distance from home) because cycling is a 
kind of exercise. (P 8) 
Avoiding stress primarily relied on psychological adjustment. Most participants 
relieved their psychological stresses by thinking or distracting their attention from 
stresses to other things. Travelling, doing exercise, or talking about something 
pleasant were other coping skills described by participants. “I will adjust myself by 
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attending some social activities, singing songs or dancing (P 18).” The inner world 
of one participant showed how he adjusted his psychological stresses by thinking: 
I have high working load and high working stresses. ... I then speak to 
myself. I think that it is just the matter of money loss if I make some 
mistakes. I have to think this way if necessary. It is not the end of the 
world. The worst case is just jobless. If I keep thinking the stresses, it 
is harmful to my health. (P 16) 
Smoking and alcohol consumption usually occur during social activity. Some 
participants described their experiences of refusing to smoke and drink alcohol. For 
example: “I won’t light the cigarette when I receive it. ... During the meal, I just 
directly tell them I have high BP. That is a good reason for not drinking alcohol like 
them. (P 26)” 
Cultivating hobbies and forming habits 
Some participants modified their unhealthy lifestyles by cultivating hobbies and 
forming habits to embed the modified lifestyle into their daily lives. At the beginning, 
participants felt interested in conducting the healthy lifestyle. Then, the hobbies were 
cultivated and habits were formed. Once the habits were formed, it became easier to 
adhere to the modified lifestyles. Two participants described how they formed the 
habits of doing exercise: 
I have always kept doing exercise. … There is a lady teaching us 
dancing. She used to be the teacher in the University for the 
Seniors. … And then I became interested in dancing. The purpose of 
dance is to do exercise and relieve stresses. Now I join in Elderly Art 
Troupe. … Now I dance from Monday to Thursday and sing on Friday 
at Elderly Activity Centre every week. (P 3) 
I usually play basketball for an hour in the afternoon in the park. 
When I was a teenager, I played basketball for two hours every 
morning. My height is 1.8 metres. So I have been playing basketball 
till now. I often played basketball when I served in military. (P 19) 
Some participants expressed their pleasure and habit in eating food with little salt 
and oil. Although at the beginning the food was tasteless if little salt and oil were 
added, participants gradually liked and eating food this way became habitual. 
Participants intentionally formed this habit to control their salt and oil intake. For 
example: 
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If you get habitual of eating the food with little salt and oil, you will 
feel that it even tastes better. Lots of food is suggested to try its 
original flavour. ... It will be okay if you get habitual of it. It is the 
matter of time. At the beginning I felt tasteless. Gradually, I feel fine 
now. (P 19) 
 
6.4 Summary 
This chapter has presented the results for the qualitative strand of this study. Five 
themes were identified to describe the factors influencing adherence to lifestyle 
modifications in Chinese people with hypertension. The themes were: 1) 
understanding necessity of lifestyle modifications; 2) health communication; 3) 
environmental facilitators and barriers; 4) Chinese customs and beliefs; and 5) 
coping skills of conducting lifestyle modifications. The next chapter integrates the 
quantitative and qualitative results. 
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CHAPTER 7: INTEGRATED 
QUANTITATIVE AND QUALITATIVE 
RESULTS 
 
A feature of mixed methods research is to integrate the results from different strands. 
This chapter integrates the quantitative and qualitative results presented in Chapters 
five and six, where relevant and possible. 
Four dimensions were identified for the integrated data analysis. First, the attitudes 
towards concordance during health communication, measured by the C-LATCon II 
in the quantitative strand, were compared with the theme health communication 
identified in the qualitative strand, to further explore how Chinese people with 
hypertension perceive concordance. Second, the variables predicting adherence to 
lifestyle modifications were compared with the themes and subthemes to explain the 
implementation of lifestyle modifications. Third, the subtheme trade-offs among 
strategies of lifestyle modifications, identified in the qualitative strand, informed the 
re-analysis of some quantitative data. Then, the results of trade-offs from both 
strands were compared to enrich the understanding of how participants conducted 
the trade-offs. Fourth, a final theoretical framework was established after integrating 
the quantitative and qualitative results. The process of integrated data analysis was 
summarised in Figure 7.1. 
 
 
 
 
 
 
174 
 
Chapter 7: Integrated quantitative and qualitative results 
Figure 7.1 Process of integrated data analysis 
 
 
 
 
 
 
 
 
Note. C-LATCon II = Chinese version of Leeds Attitudes to Concordance II scale 
 
7.1 Integrating the instrument C-LATCon II and the theme health 
communication  
The C-LATCon II was an instrument used to measure the attitudes towards 
concordance during health communication. During interviews, participants also 
described how they perceived the role of health communication with health 
professionals in explaining their implementation of lifestyle modifications. The 
integration of these results provided a richer and deeper understanding of how 
Chinese people with hypertension perceive concordance during health 
communication. The integration of the C-LATCon II and the theme health 
communication is summarised in Table 7.1.  
Table 7.1 Integration of the C-LATCon II and the theme health communication 
Component of the C-LATCon II Theme health communication 
• Health professionals’ attitude Health professionals’ communication skills  
• Patients’ involvement Understanding the importance of involvement  
• Partnership between two parties Perception of health professionals’ authority  
• Therapeutic decision making Balancing trust and suspicion of health professionals  
Understanding the importance of involvement  
 Structures impacting health communication  
 
Quantitative results: 
• Components of the C-
LATCon II 
 
 
• Hypothesised influencing 
factors of adherence to 
lifestyle modifications 
 
 
• Defining trade-offs, and 
calculating the percentage 
of participants with trade-
offs by total participants 
 
Qualitative result: 
• Subthemes of theme 
health communication 
 
 
• Qualitative themes 
reflecting influencing 
factors of adherence to 
lifestyle modifications 
 
• Subtheme trade-offs 
among strategies of 
lifestyle modifications 
Integrated data analysis: 
 
 
 
 
1. To explore patients’ 
perception on concordance 
during health 
communication 
2. To explore factors 
influencing adherence to 
lifestyle modifications 
3. To re-analyse quantitative 
data 
4. To establish the final 
theoretical framework 
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First, in the quantitative strand, the component health professionals’ attitude scored 
18.97 points out of a possible 24 points. This result demonstrated that participants 
had an overall high expectation of the negotiated and collaborative attitudes from 
health professionals. Health professionals’ attitudes towards health communication 
could be reflected by their communication skills during health communication. 
Nevertheless, the qualitative strand revealed different perceptions when participants 
described the health professionals’ communication skills. Participants reported that 
some health professionals were “humorous (P2)” or “wearing a smiling face (P17)”, 
while some were “inpatient (P 19)” or “indifferent  (P 17)” or even thought that 
“they (health professionals) have a higher social status than others (patients) (P 23)”. 
These qualitative results provided more information on how the participants 
perceived health professional’s attitudes during health communication. 
Second, the qualitative subtheme understanding the importance of involvement, 
seemed to be consistent with the C-LATCon II component patients’ involvement. 
This component had an average score of 9.27 points (total possible score is 12 points) 
which was > 75% of the total score, and this result indicated that most participants 
held a positive attitude towards their involvement during health communication. The 
qualitative results indicated that some participants realised the importance of active 
involvement, while some others hold a passive attitude to health communication. 
Together, these results indicate the overall attitudes of patients towards their 
involvement in health communication, and how participants viewed their 
involvement in health communication. 
Third, there were lower scores in the items of the C-LATCon II component 
partnership between two parties compared with the items of the other three 
components. The average score was 3.51 points of the component (total = 9 points), 
indicating that participants generally recognised an unequal partnership between two 
parties. The qualitative results further showed that the participants’ attitude of 
unequal partnership between two parties was derived from their perception of health 
professionals’ authority. That is, most participants interviewed considered that the 
health professionals were the authority and should dominate health communication. 
The participants interviewed described the reasons for regarding health professionals 
as authority, such as “doctors have attended medical university (P1)” or the titles of 
“physician-in-chief (P2)”, “president of hospital (P13)”, “professor (P3)”, and 
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“director (P3)”. Both strands showed the unequal partnership between two parties, 
and qualitative results examined what factors influenced unequal partnership 
between two parties. 
Fourth, the C-LATCon II component therapeutic decision making, reflected patients’ 
perception about how the therapeutic decision was made during health 
communication. The determining factors of health communication affect the 
therapeutic decision making because a therapeutic decision is typically made at the 
end of a health communication. In the qualitative strand, health communication 
comprised three subthemes – balancing trust and suspicion of health professionals, 
understanding the importance of involvement, and structures impacting health 
communication. Table 7.2 provides how examples of the three subthemes enriched 
the understanding of the quantitative component, therapeutic decision making.  
Table 7.2 Qualitative data on component therapeutic 
decision making of the C-LATCon II  
Subtheme Example quote of therapeutic decision making 
1. Balancing trust and suspicion to health professionals 
• Perception of health 
professionals’ authority 
“The treatment should be decided by the doctor. He is the doctor after 
all (P 12).” 
• Health professionals’ 
communicating skills 
“I do not think that they did ask for my opinion. They just asked me 
to do this and to do that (P 23)” 
“There is a Dr. *** [de-identified]. She is young. She always gives 
me chances to express my opinion on the treatment regimens (P 6).” 
• Suspicion of health 
professionals’ financial bribery 
“There are so many tricks in hospital. I know them. ... The treatment 
should be discussed with me or I will be kept in the dark (P 19).” 
2. Self-understanding importance of involvement 
• Understanding the importance 
of feedback 
“Patients are most clear about the effects of treatment. So the 
treatment should be negotiated between doctors and patients (P 9).” 
• Passive attitude to health 
communication 
“I do not think that it is necessary to express my opinions before 
doctors (P 7).” 
3. Structures impacting health communication 
• Time limitation “There are so many patients waiting behind. He (the doctor) cannot 
have time to discuss with you about the treatment regimens (P 8).” 
• Choosing clinical settings “If I come to a small hospital, I will possibly doubt it (the treatment 
regimen). If it is a big hospital like ... hospital, I will definitely trust 
it (P 13).” 
“The doctors in big hospitals will not discuss with you about 
treatment regimens. I normally talk with the community hospital 
doctors about the treatment regimens (P22).” 
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7.2 Quantitative variables predicting adherence and qualitative themes 
explaining adherence  
The quantitative variables in the model-fit test of the proposed theoretical framework 
predicted adherence to lifestyle modifications. The qualitative strand themes 
explained how participants adhered to lifestyle modifications. The variables 
predicting adherence and the themes explaining adherence were integrated for 
further analysis. In order to clearly show the hypothesised predictors of adherence, 
the model with best model-fit (Figure 5.6) was simplified by only showing 
adherence to lifestyle modifications and the predictors of adherence (Figure 7.2).  
Figure 7.2 Simplified model with the best model-fit 
 
 
 
 
 
Note. Red lines refer to parameter estimates with statistical significance. C-LATCon II = Chinese 
version of Leeds Attitudes to Concordance II scale. TASHP-LM = Items reflecting Lifestyle 
Modifications in the Therapeutic Adherence Scale for Hypertensive Patients. SBP = Systolic Blood 
Pressure. DBP = Diastolic Blood Pressure. BMI = Body Mass Index. 
First, the statistical significance of the regression weight in the path C-LATCon II → 
TASHP-LM has similarities with the theme health communication in explaining 
lifestyle modifications. Both strands showed that concordance during health 
communication facilitated adherence to lifestyle modifications. Both strands 
provided evidence of the influencing effect of concordance on adherence to lifestyle 
modification, and from different perspectives. The positive value of standardised 
regression weight (β = 0.103, p < 0.05) of the path C-LATCon II → TASHP-LM 
(Figure 7.2) indicated that participants had a high level of adherence to lifestyle 
modifications if they held positive attitudes towards concordance during health 
communication. The three qualitative subthemes of the theme health communication 
described how participants perceived concordance during health communication and 
C-LATCon II 0.103 BMI TASHP-LM 
SBP 
0.191 
DBP 
0.015 
0.125 
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how this influenced them to adhere to lifestyle modifications (see Section 6.3.2, pp. 
158-163).  
Second, the difference among the statistical indices of regression weights in the three 
paths SBP → TASHP-LM, DBP → TASHP-LM, and BMI → TASHP-LM could be 
explained by the two qualitative subthemes, degree of benefits of conducting lifestyle 
modifications and degree of threats of not conducting lifestyle modifications. 
According to the qualitative description from the participants, both decreased BP 
level or reduced weight (benefits) and increased BP level or weight gain (threats) 
could be incentives to conduct lifestyle modifications. That is, the subtheme degree 
of benefits of conducting lifestyle modifications reflected the relationship between the 
decreased SBP/DBP or BMI level and higher level of adherence to lifestyle 
modifications (negative association between SBP/DBP or BMI and adherence). The 
subtheme degree of threats of not conducting lifestyle modifications reflected the 
relationship between the increased SBP/DBP or BMI level and higher level of 
adherence to lifestyle modifications (positive association between SBP/DBP or BMI 
and adherence). So, benefits and threats perceived by patients reflected a 
directionally opposite association between SBP/DBP or BMI and adherence. The 
values of standardised regression coefficient of the three paths showed the overall 
effect of perceived benefits and threats on the level of adherence.  
In this study, the standardised regression coefficient of path SBP → TASHP-LM 
was positive (β = 0.191, p < 0.05) (Figure 7.2), indicating that in terms of SBP, 
perceived threats had a more powerful effect on adherence than perceived benefits. 
That is, participants had a stronger motivation to conduct lifestyle modifications 
when they perceived the threat of poor SBP control than when they perceived the 
benefit of good SBP control.  
The standardised regression weights in the path DBP → TASHP-LM and BMI → 
TASHP-LM were 0.015 and 0.125, respectively and were statistically non-
significant (Figure 7.2). These results showed two circumstances. First, both the 
perceived benefits of decreased DBP and weight and the perceived threats of 
increased DBP and weight motivated participants to adhere to lifestyle modifications. 
The effect of perceived benefits of decreased DBP and weight on adherence to 
lifestyle modifications showed a negative association between DBP and weight, and 
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adherence to lifestyle modifications, which was reflected by a negative value of 
standardised regression coefficient. The effect of perceived threats of increased DBP 
and weight on adherence to lifestyle modifications showed a positive association 
between DBP and weight, and adherence to lifestyle modifications, which was 
reflected by a positive value of standardised regression coefficient. That is, perceived 
benefits and perceived threats had a directionally opposite effect on the standardised 
regression coefficients. When the effect of perceived benefits was similar to the 
effect of perceived threats on adherence to lifestyle modifications, the counteracting 
effects of perceived benefits and perceived threats neutralised one another, which 
made the overall influencing effects of DBP and BMI on adherence statistically non-
significant. Second, both DBP and BMI might not be the primary incentives to 
influence participants to adherence to lifestyle modifications. Neither increased DBP 
and weight nor decreased DBP and weight motivated the participants to adhere to 
lifestyle modifications. Other qualitative themes or subthemes played explanatory 
roles in influencing adherence behaviours. For example, and although a supposition, 
participants might be more sensitive to other people’s experiences or opinions than 
their own weight. That is, participants might reduce weight when they received 
positive comments from others or negative comments might remind them to control 
their weight, whilst they might take no action if the only consideration is the 
increased value of their weight.  
 
7.3 Qualitative theme trade-offs among strategies of lifestyle modifications 
informs quantitative data re-analysis  
The qualitative theme trade-offs among strategies of lifestyle modifications captured 
how participants focused on some lifestyle modifications while ignoring others. 
Trading off was a strategy used to adhere to lifestyle modifications. This theme 
prompted further analysis of the quantitative data to determine if a level of trade-off 
could be found.  
The TASHP-LM was used to measure the level of adherence to lifestyle 
modifications. This instrument uses a 5-point Likert scale from never/very rarely (1 
point) to all the time (5 points); a decision was made to define a trade-off as 2 or 
more points difference between two items of lifestyle modifications. The percentage 
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of cases with trade-offs by the total number of participants recruited was calculated 
to measure the likelihood of trade-offs (see Table 7.3). Considering the difference of 
smoking and alcohol consumption between Chinese males and females, the 
percentage of cases with trade-offs was also shown according to different genders. 
Table 7.3 showed the trade-offs in pairs of lifestyle modifications. The higher 
percentage of cells means more participants chose to conduct some lifestyle 
modifications and ignored others. The percentages of trade-offs between exercise 
and other lifestyle modifications were almost all over 25%, indicating that 
participants were likely to adopt trade-offs between exercise and other lifestyle 
modifications (shade in Table 7.3).   
The qualitative result, trade-off between smoking cessation and moderation of 
alcohol consumption, informed quantitative data re-analysis, which showed that only 
13.2% the total participants adopted the trade-off between smoking cessation and 
moderation of alcohol consumption. However, there was a large difference in this 
trade-off between males (24.4%) and females (1.7%) (Table 7.3, see *). The reason 
might be that both smoking and alcohol consumption are much more popular in 
Chinese males than females. So, there were no trade-offs between smoking and 
alcohol consumption in females, since females were less likely to conduct these two 
behaviours. The integration of both quantitative and qualitative results showed that 
the trade-off between smoking cessation and moderation of alcohol consumption was 
mostly adopted by male participants when they chose to conduct lifestyle 
modifications.  
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Table 7.3 Percentage of cases (females, males) with trade-offs (n = 357, 177 females and 180 males) 
 Low salt diet Low oil diet Vegetable & 
fruit 
Exercise Smoking Alcohol Weight 
reduction 
Low salt diet –       
Low oil diet 7.8 (6.8, 8.9) –      
Vegetable/fruit 11.5 (9.0, 13.9) 12.9 (9.6, 16.1) –     
Exercise 23.2 (23.2, 23.3) 25.2 (23.2, 27.2) 25.2 (24.9, 25.6) –    
Stopping/cutting down smoking 21.6 (18.6, 24.4) 23.0 (20.3, 25.6) 16.5 (10.2, 22.8) 32.8 (34.5, 31.1) –   
Stopping/cutting down alcohol consumption 19.9 (18.1, 21.7) 21.8 (19.2, 24.4) 16.0 (9.0, 22.8) 33.9 (33.9, 33.9) 13.2 (1.7, 24.4)* –  
Weight reduction 16.8 (16.9, 16.7) 16.2 (15.3, 17.2) 11.5 (9.6, 13.3) 27.5 (27.7, 27.2) 20.4 (16.4, 24.4) 19.6 (15.8, 23.3) – 
St
re
ss
 
m
an
ag
em
en
t Social activity 25.8 (24.9, 26.7) 24.9 (23.2, 26.7) 24.9 (22.0, 27.8) 22.1 (18.1, 26.1) 33.9 (31.6, 36.7) 31.1 (30.5, 31.7) 19.9 (17.5, 22.2) 
Relaxing  17.9 (15.8, 20.0) 18.2 (14.7, 21.7) 12.0 (10.7, 13.3) 26.9 (24.3, 29.4) 23.0 (16.4, 29.4) 20.4 (15.8, 25.0) 16.5 (15.3, 17.8) 
Relieving stresses 17.4 (15.3, 19.4) 16.8 (15.8, 17.8) 12.0 (10.7, 13.3) 26.9 (24.3, 29.4) 21.3 (14.7, 27.8) 19.3 (14.1, 24.4) 14.8 (13.0, 16.7) 
Sufficient sleep 24.1 (19.2, 28.9) 25.8 (22.6, 28.9) 14.6 (13.0, 16.1) 30.3 (26.6, 33.9) 26.3 (23.7, 28.9) 26.1 (22.0, 30.0) 21.8 (17.5, 26.1) 
Note. The shaded row and column indicate the percentages of trade-offs between exercise and other lifestyle modifications. * the large difference in the trade-off between 
smoking cessation and cutting down alcohol consumption
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7.4 Final theoretical framework for adherence to lifestyle modifications 
A final theoretical framework for adherence to lifestyle modifications (Figure 7.3) 
was established after integrating the results of both quantitative and qualitative 
strands. The proposed theoretical framework of this study, informed by SCT, was 
also considered when establishing the final theoretical framework. This final 
theoretical framework could be used to explain the factors influencing adherence to 
lifestyle modifications, especially the role of health communication in influencing 
adherence. 
The process of establishing the final theoretical framework was as follows. First, 
health professionals’ attitudes, patients’ involvement, partnership between two 
parties, acceptable and feasible regimens, and provision of setting and time were 
identified as the constructs of health communication in the final theoretical 
framework. The components of the C-LATCon II (health professionals’ attitudes and 
patients’ involvement) were identified as input factors affecting concordance during 
health communication. The component partnership between two parties and the 
component therapeutic decision making reflected the process and outcome of health 
communication, respectively. The construct, feasible and acceptable regimens, was 
identified in the final theoretical framework because, according to Horne and 
Weinman’s three-phase framework, the purpose of therapeutic decision making was 
to provide acceptable and feasible regimens. The qualitative subtheme, structures 
impacting health communication, reflected the construct, provision of setting and 
time. These five constructs could be used to describe the level of concordance during 
health communication.  
Second, quantitative results identified two influencing factors of adherence: health 
communication and self-efficacy. According to the themes in the qualitative data, 
cultural customs and beliefs, perception of necessary, coping skills and 
environmental factors were other factors influencing adherence to lifestyle 
modifications. According to SCT, perception of necessity, coping skills and self-
efficacy referred to the individual, with a unique personality and set of experiences 
and learned behaviour, and therefore belonged to personal factors. Health 
communication, cultural customs and beliefs and environmental facilitators and  
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Figure 7.3 Final theoretical framework for adherence to lifestyle modifications  
 
 
 
 
 
  
 
 
 
 
 
Note. SBP = Systolic Blood Pressure. DBP = Diastolic Blood Pressure. BMI = Body Mass Index. 
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barriers described the external social and physical milieu with various stimuli and 
potential reinforcement, and therefore belonged to environmental factors.  
Third, according to the results of the model-fit test, the paths adherence → 
BMI/DBP and BMI → DBP were removed from the final theoretical framework, 
because these paths were statistically non-significant.  
Fourth, although SCT identified the interaction between personal factors and 
environmental factors, it did not mean every personal factor interacted with every 
environmental factor. This study found that referents’ opinions (environmental factor) 
influenced patients’ perception of necessity (personal factor), however there was no 
other evidence from this current study to support the interaction between other 
factors. In spite of this, a double-headed arrow between personal factors and 
environmental factors represented a potential interaction to be explored in further 
research.  
 
7.5 Summary 
This chapter has integrated the results of both strands. After comparing the 
components of the C-LATCon II and the theme health communication, the 
qualitative results deepened and enriched the understanding of the four components 
of the C-LATCon II, extracted in the quantitative strands. Participants had a stronger 
motivation to conduct lifestyle modifications when they perceived the threat of poor 
SBP control than when they perceived the benefit of good SBP control. Participants 
were most likely to conduct trade-offs between doing exercise and other lifestyle 
modifications. After integrating the results of the quantitative and qualitative strands, 
and considering the proposed theoretical framework, a final theoretical framework 
was established to explain the factors influencing adherence to lifestyle 
modifications, especially the role of health communication in influencing adherence. 
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CHAPTER 8 DISCUSSION 
 
The previous three chapters (5, 6 and 7) presented the quantitative results, qualitative 
results, and the integration between the quantitative and qualitative data. This 
chapter discusses the results found in the previous chapters in response to the six 
research questions of this study. The literature is also compared to the results of this 
study. The contribution of the final theoretical framework to explaining factors 
influencing adherence to lifestyle modifications and concordance during health 
communication was also discussed.  
 
8.1 Research question 1: What are the psychometric properties of the Chinese 
version of the Leeds Attitudes to Concordance II scale?  
This study showed that the C-LATCon II is a reliable and validated instrument used 
to measure patients’ attitudes towards concordance during health communication. 
The process of translation from the original English version of the LATCon II to the 
target Chinese version of LATCon II (C-LATCon II) rigorously followed Sousa’s 
guidelines (Sousa & Rojjanasrirat, 2011) to ensure that the equivalence between the 
two versions was established. Psychometric tests revealed that the C-LATCon II had 
satisfactory validity and reliability in this sample.  
8.1.1 Psychometric properties of the C-LATCon II 
This study measured patients’ attitudes to concordance during health communication 
for the first time. The psychometric properties of the C-LATCon II tested in this 
study included content validity, construct validity, internal reliability, test-retest 
reliability, and criteria-related validity. In this study, criteria-related validity of C-
LATCon II was based on the theoretical linkage between health communication and 
health behaviours identified in the proposed theoretical framework (see Section 3.2, 
pp. 56-58). The positive standardised regression weight of the path C-LATCon II → 
TASHP-LM in the model-fit test indicated that the C-LATCon II had a satisfactory 
criteria-related validity. The satisfactory validity and reliability statistical indices 
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showed that the C-LATCon II could be used to measure Chinese patients’ attitudes 
toward concordance during health communication. 
Compared with the three previous studies using the LATCon II (de Las Cuevas et al., 
2012; Knapp et al., 2009; Rahim et al., 2012), this present study was unique for two 
reasons. First, a systematic random sampling strategy was used to recruit participants. 
Second, for the first time, content validity and criteria-related validity in the scale 
measuring attitudes towards concordance were tested. These two characteristics add 
strength to the generalizability of the C-LATCon II.  
8.1.2 Components of the C-LATCon II 
This section discusses three main results about the components of the C-LATCon II. 
First, linkage between the components of the C-LATCon II and the constructs of the 
proposed theoretical framework is discussed. Then, the components extracted in this 
study are discussed, along with other studies.  
A four-component structure was identified from the C-LATCon II via EFA. These 
four components were consistent with Horne and Weinman’s three-phase (input 
factors, process of health communication, and outcome of health communication) 
framework of concordance during health communication (Horne & Weinman, 2004). 
The component health professionals’ attitude described patients’ expectation of 
health professionals’ attitudes towards health communication. The component 
patients’ involvement referred to patients’ attitudes towards their involvement in 
health communication. Both the first two components health professionals’ attitude 
and patients’ involvement reflected the patients’ perception of the attitudes from two 
parties before commencement of health communication, and therefore belonged to 
input factors. The third component, partnership between two parties, described how 
patients perceived the relationship between two parties during the encounter, and 
therefore revealed how patients looked at the process of health communication. The 
fourth component, therapeutic decision making, described the patients’ attitudes 
towards the roles played by both parties when deciding treatment regimens, and 
demonstrated the outcome of health communication. So, the four components of the 
C-LATCon II reflected patients’ attitudes towards health communication at the three 
different phases of Horne and Weinman’s framework.  
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The components extracted in this study were different from the five components in 
the UK study (Knapp et al., 2009) (see Section 4.5.1.1), the three components in a 
Spanish trial (communication/empathy, shared control, and eventual paternalistic 
style) (de Las Cuevas et al., 2012), and the four components in a US study (patient-
centred care, provider-led decision-making, working alliance in treatment decision-
making, and respecting patients’ expectations) (Rahim et al., 2012). There were 
several reasons for the difference between the components.  
First, the different parties recruited might account for differences in the components 
extracted. For example, in the UK study, student nurses, medical students, and pre-
registration pharmacists at the same UK University were recruited. The Spanish 
study recruited psychiatrists and psychiatry registrars. The US study recruited 
students enrolled in nursing, respiratory care and pharmacy. So, these three studies 
recruited health professionals as the participants. In contrast to the previous three 
studies, this present study targeted patients instead of health professionals as the 
participants.  
The second reason was due to the different ethnic populations recruited in these 
studies. The three previous studies recruited participants from UK, Spanish and US 
populations, while the current study recruited Chinese participants. No previous 
studies had been conducted to investigate patients’ attitudes to concordance by using 
the LATCon II, so it is not possible to provide evidence to compare the influence of 
culture on patients’ attitudes to concordance with other cultural populations. 
However, in the pilot study, Chinese participants’ failure to understand two of the 
translated items from the original English LATCon II reflected the different 
perception of concordance between cultural groups. 
Third, the deletion of two items from the original LATCon II influenced the 
component extraction. From a statistical perspective, a change in the number of 
items in an instrument will change the number of components and the items within 
components extracted via EFA.  
A patient with an expectation of a collaborative attitude from health professionals 
and active involvement in health communication tend to expect to negotiate their 
healthcare as an equal. Surprisingly, this study found that Chinese people with 
hypertension scored the component partnership between two parties much lower 
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than the other three components (health professionals’ attitude, patients’ 
involvement, and therapeutic decision making). That is, patients tend to recognise an 
unequal partnership with health professionals, but they also expect at the same time a 
collaborative attitude from health professionals and being involved in therapeutic 
decision making. There might be two reasons for the perception of accepting unequal 
partnership with health professionals. First, health professionals’ traditional 
paternalistic attitudes to health communication makes Chinese patients feel that the 
partnership is unequal (Li & Leng, 2009; Shang, Yang, & Wang, 2012). Second, the 
long-term unequal partnership makes Chinese patients habitually believe that health 
professionals’ domination should be the way health communication occurs. This 
result reveals that it is crucial to establish an equal partnership between patients and 
health professionals to achieve concordance during health communication.  
8.1.3 Summary 
This study found that the C-LATCon II was a validated and reliable instrument that 
could be used to measure the attitudes towards concordance during health 
communication in the Chinese population. Four components, health professionals’ 
attitudes, partnership between two parties, therapeutic decision making, and patients’ 
involvement can be identified to describe concordance during health communication.  
 
8.2 Research question 2: What is the difference in attitudes towards 
concordance according to demographic and socioeconomic characteristics? 
This study found no overall age, gender, or education differences in patients’ 
attitudes towards concordance during health communication, which was consistent 
with Coran et al.’s study (2013). However, some components of the C-LATCon II 
were different according to different demographic and socioeconomic characteristics. 
8.2.1 Tendency of older patients to accept an unequal partnership between two 
parties 
Age was found to be negatively correlated with the component partnership between 
two parties. There might be two reasons for this. First, older patients might prefer 
health professionals to take control, while younger patients often want to have 
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control over their own healthcare decisions (DeVoe et al., 2009). Second, older 
patients tended to show more satisfaction with health professionals’ communication 
than did younger patients (Hartley & Repede, 2011). These two reasons meant that 
older patients had a lower expectation of an equal and collaborative partnership 
between two parties than younger patients. As a result, older patients would more 
likely rate the items reflecting the equal partnership between two parties with lower 
scores than younger patients. 
The negative correlation between the component partnership between two parties 
and age indicated that additional attention should be paid to communication when 
providing healthcare to older patients. Their frequent nodding or smiles can tend to 
convey “satisfaction” but this does not necessarily mean that their preferences and 
the health professionals’ expertise have been sufficiently shared, or that an equal and 
collaborative partnership between two parties has been achieved.  
8.2.2 Tendency of patients with a longer history of hypertension to accept an 
unequal partnership between two parties 
Duration of hypertension was also found to be negatively correlated with the 
component partnership between two parties. That is, patients with a longer history of 
disease tended to accept an unequal partnership between two parties. There might be 
three potential reasons for this. First, the negative correlation between the component 
partnership between two parties and patients’ duration of hypertension could be 
partially explained by the negative correlation between the component partnership 
between two parties and patients’ age. This study showed that older patients tended 
to have a longer duration of hypertension (Table 5.6, see p. 110), and older patients 
tended to prefer health professionals to take a more paternalistic approach (DeVoe et 
al., 2009). Therefore, patients with a longer duration of disease more likely weighed 
health professionals’ opinions above their own during health communication, and 
then upheld an expectation of an unequal partnership between the two parties. 
Second, after managing a diagnosis of hypertension for a long time, patients might 
consider themselves as informed about medication and lifestyle modifications. As a 
result, patients might weigh their own opinions or preferences over health 
professionals’ suggestions during health communication. Third, patients with a long 
history of hypertension might have been following the health professionals’ orders 
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for a long time and regard health professionals as having authority over them. This 
study showed that most participants interviewed in the qualitative strand regarded 
health professionals as authority figures in health communication.  
The negative correlation between the component partnership between two parties 
and duration of hypertension indicated that patients with a longer history of 
hypertension tended to have a negative attitude and expectation of an equal and 
collaborative partnership between two parties. Generally speaking, patients with a 
longer history of hypertension were presumed to have a higher number of visits to a 
health professional for advice regarding hypertension management. This current 
study revealed that a longer history of hypertension with a higher number of visits 
did not generate an equal and collaborative partnership between two parties. In fact, 
people with a longer history of hypertension believed that the process of health 
communication should be dominated by health professionals. Deep trust and 
helplessness might be the reasons for this (Cong, 2004). For instance, Chinese 
patients might trust health professionals after a long period of consultation and 
regard health professionals as authorities. Alternatively, Chinese patients might 
helplessly accept the dominant role of health professionals during heath 
communication because of health professionals’ paternalistic attitudes. In practice, 
health communication that was dominated by health professionals due to either deep 
trust or helplessness would hinder patients in expressing their preferences and 
opinions, and would therefore weaken the feasibility and acceptability of treatment 
regimens for lifestyle modifications.   
8.2.3 Summary 
Older patients with a longer history of hypertension tended to accept an unequal 
partnership between themselves and health professionals. This study found no other 
difference in attitudes towards concordance according to different levels of gender, 
marital status, education, and healthcare payment. 
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8.3 Research question 3: To what extent is the proposed theoretical framework 
supported by the obtained sample data? 
The model-fit test showed that the proposed theoretical framework was supported by 
the data collected in this study. The model with the best model-fit indices and the 
best property of parsimony was identified. That is, based on the quantitative results, 
the theoretical framework proposed in this study could be used to explain the 
influencing factors of adherence to lifestyle modifications.  
Model-fit indices show whether the model is statistically significant, whilst squared 
multiple correlation (R2) reflects the proportion of variance in adherence to lifestyle 
modifications accounted for in the set of influencing factors. When evaluating R2, 
several considerations should be taken: 1) there is no fixed cut-off value to evaluate 
R2; 2) R2 is related to the number of predictors; and 3) it is always difficult to get 
high R2 (i.e. > 0.5) when predicting human behaviours. In this study, the model 
explained 32% of the variance in adherence to lifestyle modifications. It showed that 
the hypothesised influencing factors have a satisfactory predictability for adherence 
to lifestyle modifications. 
It should also be noted that about two thirds (1 – 32% = 68%) of variance in 
adherence to lifestyle modifications could not be explained by the hypothesised 
influencing factors in the model. It indicated that there were other influencing factors 
which were not identified as the hypothesised predictors of adherence to lifestyle 
modifications when testing the model-fit. This gap was discussed further in Section 
8.5 (see pp. 200-207).  
 
8.4 Research question 4: What are the associations among adherence to lifestyle 
modification and hypothesised factors (age, gender, attitudes towards 
concordance, self-efficacy of conducting lifestyle modifications, outcomes of 
adherence) in Chinese people with hypertension? 
In the model-fit test of the proposed theoretical framework, the hypothesised 
influencing factors of adherence to lifestyle modifications included age, gender, 
attitudes towards concordance during health communication, self-efficacy of 
conducting lifestyle modification, and outcomes of lifestyle modifications (BMI, 
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SBP and DBP). Of all the hypothesised influencing factors, attitudes towards 
concordance during health communication, self-efficacy of conducting lifestyle 
modifications, and SBP level were found to predict the level of adhering to lifestyle 
modifications. The effect of age on adherence was mediated by self-efficacy. Gender 
did not influence the level of adherence to lifestyle modifications, although the effect 
of age on self-efficacy was different between males and females. 
8.4.1 Self-efficacy influencing adherence to lifestyle modifications 
The result of the model-fit test found that self-efficacy influenced the level of 
adherence. When Chinese people with hypertension have confidence in conducting 
lifestyle modifications, they were more likely to adhere to lifestyle modifications. 
The prediction of self-efficacy was consistent with other studies conducted in the US 
(Warren-findlow, Seymour, & Brunner Huber, 2012), Korea (Yang, Jeong, Kim, & 
Lee, 2014), and China (Li & Tang, 2012). 
The value of the standardised regression weight (β) reflects the strength of prediction. 
Compared to the other hypothesised influencing factors of adherence, self-efficacy 
was found to be the strongest predictor, with the highest β value. It reflected that 
self-efficacy played a central role in influencing health behaviours, which was 
consistent with Social Cognitive Theory (SCT). The high prediction of self-efficacy 
in this current study has also been found in other studies conducted in China (Li & 
Tang, 2012; Yang et al., 2014).  
It should be noted that the high prediction of self-efficacy in conducting lifestyle 
modifications found in this study might be related to the similarity of the questions 
between the HSES-LM and the TASHP-LM. In this study, both the HSES-LM and 
the TASHP-LM contain items measuring similar strategies of lifestyle modifications, 
but from two different aspects. The HSES-LM measures confidence in conducting 
lifestyle modifications, while the TASHP-LM measures how often various lifestyle 
modifications were undertaken in the previous month. Therefore, although the 
instructions and answer options of these two instruments are different, the effect of 
similar questions on the participants’ answers cannot be ignored. That is, the 
participants might give similar positive/negative answers to the questions in the 
TASHP-LM which appeared to be similar in the HSES-LM. The similarity of 
answers in both instruments has the potential to increase the predictive effect of self-
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efficacy on adherence. Despite this, considering SCT, previous literature and the 
positive association between self-efficacy and adherence in this study, it is still 
recommended that interventions for enhancing patients’ confidence in conducting 
lifestyle modifications would be an effective strategy in improving the level of 
adherence.  
8.4.2 Outcomes of lifestyle modifications influencing adherence to lifestyle 
modifications  
This section first discusses BP control, which was measured as one of the outcomes 
of lifestyle modifications in this study. Then, the effect of BP and weight change on 
adherence to lifestyle modifications is discussed. 
BP control in people with hypertension 
The percentage (69.4%) of the patients who had their BP controlled in this study is 
much higher than that (varying from 12.9% to 39.4%, see Table 1.1, p. 7) reported in 
previous national or provincial surveys (Gao et al., 2013; Li, 2008c; Meng et al., 
2011; Wang et al., 2013; Wang et al., 2014). There are several potential reasons for 
this. First, the definition of controlled BP used in this study is different from these 
previous surveys. The definition of BP control in this study was based on the 2010 
Chinese guidelines for hypertension management. According to the guidelines, BP is 
classified into good (SBP/DBP < 140/90 mmHg when < 65 years of age or 
SBP/DBP < 150/90 mmHg when ≥ 65 years of age) and poor control (other than 
good control) (Writing group of 2010 Chinese guidelines for the management of 
hypertension, 2011). However, the previous surveys did not use 2010 Chinese 
guidelines and employed a universal criterion that controlled BP was defined as 
SBP/DBP < 140/90 mmHg at any age. It is because these previous surveys collected 
data in or before 2010 (see Table 1.1, p. 7), but the 2010 Chinese guidelines were 
published in 2011. The difference in defining controlled BP between this study and 
the previous surveys lies in the criterion used to define controlled BP in older people 
with hypertension (≥ 65 years of age). That is, the criterion of defining controlled BP 
in older people with hypertension in previous surveys (SBP/DBP < 140/90 mmHg) 
is stricter than that in this study (SBP/DBP < 150/90 mmHg). So, the stricter criteria 
of defining controlled BP makes the percentage of controlled BP smaller in the 
previous surveys.  
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The second reason for the higher BP control found in this study might be related to 
the participants recruited. All of the participants recruited in this study were from the 
EHRs of the CHCs, whereas the participants recruited in the previous survey were 
from the general population, who may or may not have attended CHCs. The 
establishment of EHRs has been reported to improve the hypertension control in 
China, because EHRs enable health professionals to monitor patients’ BP level and 
facilitate the timely delivery of healthcare service (Chen, Sun, & Wang, 2010; Zhou 
& Huang, 2013). So, the difference in participants between this study and previous 
surveys might explain the gap of percentage of BP control.  
Third, the difference in the settings where the participants were recruited might also 
influence the BP control reported. This influence can be explained by two variables. 
One is the city where the data were collected has almost twice the annual Gross 
Product per capita than the average level of China as a whole (Ma, 2013; Statistic 
Department of Nantong Government, 2013). Higher income levels may reflect a 
greater ability to afford antihypertensive therapy, and the economically advantaged 
areas might provide better access to healthcare. In addition, Nantong City belongs to 
one of the southern areas of China, which consistently reports a higher percentage of 
BP control than the northern areas (Li, 2008c; Wang et al., 2014). Therefore, the 
higher percentage of people in this study with good BP control could be due to all of 
these reasons.  
Effect of BP and weight change on adherence to lifestyle modifications 
Changes of BP and weight levels were not only the outcomes of lifestyle 
modifications, but also the input factors influencing adherence to lifestyle 
modifications. After integrating the results of both strands, this study revealed that 
the threat of increased SBP motivated patients to adhere to lifestyle modifications, 
while values of DBP and weight did not influence their adherence. This result 
indicated that patients might emphasise SBP more than DBP although both are BP 
indicators. The reason might be that SBP has a higher value than DBP, and is 
therefore more likely to be attended to.  
Patients’ perceived threats are developed primarily through actual and vicarious 
experiences in the past and are stored as memories and emotions (Bandura, 2004; 
Simons-Morton et al., 2012b). However, perceived threats based on past experience 
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are perceptual and subjective, not objective, and therefore may not always be an 
accurate gauge of the likelihood of reinforcement (Simons-Morton et al., 2012b). So, 
SCT develops to alter the anticipated consequences of behaviours based on past 
experiences by providing outcomes of health behaviours to improve adherence to 
health behaviours (Simons-Morton et al., 2012b). This study used SCT to inform the 
theoretical framework for testing the model-fit, and provided evidence to support 
that the perceived threats based on the objective outcome (especially increased SBP) 
improved the level of adherence to lifestyle modifications.  
These results implied two notions which might be easily ignored by health 
professionals in clinical practice. First, health professionals could emphasise the 
importance of objective outcomes (i.e. increased SBP) when educating patients to 
conduct lifestyle modifications. The consequences spoke more than a thousand 
words of health professionals’ persuasion in improving adherence. Second, attention 
should also be paid to the phenomenon that patients tended to underestimate the 
threats of increased DBP and weight. Although the threats of increased DBP and 
increased BMI were not found to affect adherence in this study, ignoring these 
threats would increase the possibility of the development of severe consequences. 
Relevant knowledge of the equal importance of SBP, DBP and weight control ought 
to be delivered during health education. 
8.4.3 Attitudes towards concordance during health communication predict 
adherence  
This study explored for the first time the association between patients’ attitudes 
towards concordance during health communication and their adherence to lifestyle 
modifications. Both quantitative and qualitative strands explored the role of health 
communication in influencing adherence to lifestyle modifications. So, the 
association between concordance and adherence was examined by integrating the 
results of both strands (see Section 8.6, pp. 207-212) 
8.4.4 Relationship between age and gender, and adherence to lifestyle 
modifications  
The results of the model-fit test found that age influenced adherence by mediating 
the effect of self-efficacy. Previous studies have found positive (Svetkey et al., 2005) 
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or negative (Bouchard et al., 2012) associations between age and adherence to 
lifestyle modifications. This study pointed out that age was not directly associated 
with adherence. Rather, the effect of age first impacted self-efficacy, which then 
affected the level of adherence. So, compared with previous studies, this study 
identified self-efficacy as the mediator of the association between age and adherence, 
and therefore provides a more comprehensive understanding on the effect of age on 
adherence.  
Previous studies have found inconsistent results about the correlation between age 
and self-efficacy in people with hypertension (Lee et al., 2010; Yang et al., 2014; 
Yoo, Kim, Jang, & You, 2011). In this study, the positive correlation between age 
and self-efficacy indicated that older people with hypertension tended to have more 
confidence in adhering to lifestyle modifications than younger patients. There were 
three possible reasons for this result. First, older patients might perceive more threats 
of hypertension than younger patients because of organ functional decline in old age. 
They were more likely to conduct lifestyle modifications than younger patients in 
response to the threats. Second, most older patients were retired and had much more 
opportunities to modify their unhealthy lifestyles than younger patients (Chen & 
Chen, 2009; Nooyens et al., 2005). For example, compared with employed young 
patients, retired older patients have more time to exercise, and are less likely to eat 
salty and oily food at business functions. Third, older patients might have more peers 
who have chronic diseases and are interested in modifying their unhealthy lifestyles 
than younger patients. Patients interviewed in this study described that other 
people’s (e.g. peers’) experiences and opinions influenced their decision in 
conducting lifestyle modifications. This qualitative result can assist in explaining the 
reason for higher confidence in conducting lifestyle modifications in older 
hypertensive patients. 
It should be noted that this study found that old patients accept an unequal 
partnership with health professionals, which has a potential negative effect on 
concordant health communication, and therefore their adherence. At the same time, 
this study also found that older patients have more confidence in conducting lifestyle 
modifications, which in turn, had a positive effect on their adherence. The result 
shows that among the factors influencing adherence, self-efficacy plays a more 
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important role in influencing adherence than the perception of equal partnership 
between two parties in older patients.  
In this study, multiple group modelling showed no difference in the model-fit test 
between males and females, but the correlation between age and self-efficacy in the 
model was statistically significant for males (females were non-significant). This 
result showed that gender influenced adherence to lifestyle modifications by 
moderating the effect of age on self-efficacy. That is, older male patients have more 
confidence in conducting lifestyle modifications than younger male patients, whilst 
there was no difference in the confidence between older and younger patients in 
females. The reasons for this result were not clear, although possible explanations 
could be that when people were young and employed, Chinese males would more 
likely follow unhealthy lifestyles (large salty and oily meals, drinking and smoking) 
at business functions than females. As people got older and retired from the 
workplace, the unhealthy lifestyles for business purposes disappeared. So, the 
changes of external factors (i.e. business purposes), along with age, influenced the 
confidence in modifying lifestyles in males more than females.  
These results suggested that more interventions ought to be conducted to improve 
younger patients’ confidence in adhering to lifestyle modifications, especially 
younger male patients. Future research is also warranted to explore the factors 
influencing confidence in conducting lifestyle modifications according to different 
age and gender subgroups.  
8.4.5 The effect of lifestyle modifications on BP and BMI levels 
General information of BP and BMI levels 
This study measured SBP, DBP and BMI to evaluate the outcomes of lifestyle 
modifications. These outcomes reflected the efficiency of adherence to lifestyle 
modifications. In this study, the percentage of good BP control in people with 
hypertension was about 70%. Compared with a recent survey (Gu, Zhang, Wang, 
Zhang, & Chen, 2014) which reported 36.1% good BP control, this study found 
better BP control. Gu et al. (2014) recruited participants from a financially well-
developed district in Shanghai City, where sedentary lifestyle, more working stresses, 
and salty and oily food are more popular than the settings of this current study. 
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Different lifestyles due to regional differences and financial development might be 
the reason for the different BP control.  
In this study, more than 60% people with hypertension were either overweight or 
obese according to Chinese criteria for BMI classification. This result was similar 
with Wang et al. (2013), which reported 68.55% Chinese people with hypertension 
were overweight or obese.  
Although 70% of people with hypertension in this study had good control of BP and 
40% had good control of body weight, considering the large number of people with 
hypertension and the severe consequences of complications, the outcomes of 
hypertension management still required improvement. As a result, there is a great 
necessity to improve the level of adherence to lifestyle modifications for enhancing 
the control of hypertension in China.  
Adherence to lifestyle modifications changing BP and BMI levels 
The model-fit test showed that high level of adherence to lifestyle modifications 
reduced the levels of BMI, SBP and DBP, indicating that lifestyle modifications 
were an effective treatment for hypertension management. Lifestyle modifications 
have been advocated as the initial treatment of hypertension and can facilitate 
medication step down according to US and Chinese guidelines (Eckel et al., 2013; 
James et al., 2013; Writing group of 2010 Chinese guidelines for the management of 
hypertension, 2011). Although health professionals traditionally focus on 
antihypertensive medication, this study provided evidence to support the value of 
interventions that control hypertension; these interventions aim to improve 
adherence to lifestyle modifications.  
Weight predicting BP level 
Overweight is generally acknowledged as one of the risk factors of hypertension 
(Maniecka-Bryla et al., 2011; Zhang et al., 2011). This study found that BMI was 
positively correlated with SBP, while the correlation between BMI and DBP was 
statistically non-significant. This study found that patients who were overweight or 
obese tended to have higher SBP than those with normal weight. The reasons for the 
difference between the correlation of BMI and SBP and the correlation of BMI and 
DBP are unclear. Shekharappa et al. (2011) reported that although higher BMI is a 
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risk factor of increased BP, the correlation between BMI and SBP was stronger than 
the correlation between BMI and DBP. Shekharappa’s result could be used to 
partially explain the difference between the correlation between BMI and SBP and 
the correlation between BMI and DBP in this current study.  
8.4.6 Summary 
Based on the results, attitudes towards concordance during health communication, 
self-efficacy of conducting lifestyle modifications, and the threat of increased SBP 
level, were found to influence the level of adherence to lifestyle modifications. Age 
influenced adherence by mediating the effect of self-efficacy. Gender influenced 
adherence by moderating the effect of age on self-efficacy. Lifestyle modifications 
decreased the levels of BP and BMI and improved the control of hypertension. 
 
8.5 Research question 5: What are the factors influencing adherence to lifestyle 
modifications in Chinese people with hypertension? 
Five qualitative themes were identified as factors influencing lifestyle modifications. 
These were understanding necessity of lifestyle modifications, health communication, 
environmental facilitators and barriers, Chinese customs and beliefs, and coping 
skills of conducting lifestyle modifications.  
The qualitative themes identified were consistent with SCT (which informed the 
theoretical framework of this study). According to the central concept, reciprocal 
determinism of SCT, behaviours are influenced by personal factors and 
environmental factors. Figure 8.1 showed how the qualitative themes explaining 
lifestyle modifications align with the personal factors and environmental factors 
influencing behaviours found in SCT.  
The subtheme, understanding necessity of lifestyle modifications, belongs to both 
personal factors and environmental factors (Figure 8.1). This figure depicted the 
interaction between personal factors and environmental factors, described by 
Bandura. 
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Figure 8.1 Themes and subthemes in proposed theoretical framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
8.5.1 Understanding necessity of lifestyle modifications 
The theme, understanding necessity of lifestyle modifications, reflected that patients 
tended to conduct lifestyle modifications when they felt it necessary to do so. This 
section discussed how the subthemes described by the participants influenced their 
lifestyle modifications. 
Perceived benefits and threats 
Patients considered the degree of benefits of conducting lifestyle modifications and 
degree of threats of not conducting lifestyle modifications when they decided 
whether it was necessary to conduct lifestyle modifications. This study also revealed 
that the patients evaluated their perceived benefits and threats from two aspects: BP 
level and physical sensation. So, patients’ poor physical sensation was an important 
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reason for non-adherence to lifestyle modifications. In practice, however, health 
professionals might pay more attention to patients’ BP level and easily ignore their 
physical sensation because BP level is objectively measured and physical sensation 
is subjectively expressed. This study implied that interventions should be conducted 
to ameliorate patients’ poor physical sensation to improve the level of adherence to 
lifestyle modifications.  
These two subthemes provided a guide for developing items to measure perceived 
benefits or threats in future research. Some studies (Aycock et al., 2014; Newell, 
Modeste, Marshak, & Wilson, 2009; Tovar, Rayens, Clark, & Nguyen, 2010) 
modified an instrument developed originally for breast self-examination to measure 
perceived benefits and threats in people with cardiovascular diseases. In two studies 
(Blanchard et al., 2009; Tulloch et al., 2009), the content of threats was not specified 
and participants were only asked to rate “how serious do you think your heart 
problem is?” and “Do you think your heart problem will give your any further 
trouble in the trouble?” Participants might feel confused when answering, because 
the items were not explicit. In this study, these two subthemes could be used to 
generate new items to measure perceived benefits and threats of conducting lifestyle 
modifications in future research.  
Other people’s experiences and opinions 
The experiences and opinions from family members, friends and other people (also 
called referents) influenced patients’ understanding of necessity of lifestyle 
modifications. This subtheme was consistent with another qualitative study (Aroian, 
Peters, Rudner, & Waser, 2012) of Hispanic people with hypertension.  
In other studies, instruments typically used the referent as “most people who are 
important to you” (Baghianimoghadam, Aivazi, Mzloomy, & Baghianimoghadam, 
2011; Taylor, Bagozzi, & Gaither, 2001; Taylor, Bagozzi, & Gaither, 2005), which 
might cause confusion when participants completed the instruments, because 
participants might have different criteria as to who is their most important person. In 
this current study, patients described their family members, friends, or other known 
people as the influential referents. Montano and Kasprzyk (2008) stated that the 
effect of referents’ experiences and opinions on health behaviours was decided by 
not only what referents’ experiences and opinions are, but also how important their 
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experiences and opinions are. This current study further pointed out that the identity 
of the referents affected the weight of referents’ experiences and opinions, and 
sometimes played a decisive role in whether lifestyle modifications were conducted. 
As a result, when measuring the effect of referents’ experiences and opinions on 
lifestyle modifications, both referents’ identities and their experiences and opinions 
ought to be included. 
Trade-offs among strategies of lifestyle modifications 
This study, for the first time, identified trade-offs among lifestyle modifications as a 
factor influencing patients’ adherence to lifestyle modifications. Trade-offs reflected 
the behaviours of psychological compensation. According to the integrated results, 
trade-offs commonly occurred between exercise and all other lifestyle modifications. 
No previous studies reported trade-offs of lifestyle modifications, so the reasons for 
trade-offs were unclear. Two possible reasons are discussed here. First, trade-offs 
were related to patients’ attitudes towards the degree of importance of lifestyle 
modifications. Those who trade-off might think that some lifestyle modifications 
were more important than some others in controlling hypertension. Second, trade-
offs were related to the feasibility of different lifestyle modifications. Patients might 
emphasise the lifestyle modifications that they felt easier to perform, while ignored 
other, difficult ones.  
This result indicated that correct knowledge on the equal importance of different 
lifestyle modifications ought to be delivered during health education. Even more 
importantly, when patients held an attitude of trade-offs towards lifestyle 
modifications, special attention could be paid to analyse the feasibility of lifestyle 
modifications from the patients’ perspective.  
8.5.2 Health communication 
The theme and its integrated results were discussed in Section 8.6 (see pp. 207-212). 
8.5.3 Environmental facilitators and barriers 
This study found that environmental factors influenced lifestyle modifications. The 
factors were weather, facility support, and living stresses.  
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Weather 
This study found that poor weather was a barrier to exercise. This result was 
consistent with that of several previous studies (Roos, Myezwa, & van Aswegen, 
2015; Serour et al., 2007; Tulloch et al., 2013). This study also found that patients 
considered the effect of temperature on the level of their BP level when deciding to 
do exercise. Patients described changes in their BP during different seasons and then 
adjusted the amount of exercise accordingly. This result implied that health 
professionals ought to consider the effect of temperature on BP level when helping 
patients adjust to exercise. 
Facility support 
This study found that having facilities nearby supported patients to perform lifestyle 
modifications. This theme revealed that patients’ non-adherence might be related to 
lack of facility support. So, patients ought to be supported instead of being blamed if 
they did not have the access to the facility of lifestyle modifications. Few previous 
studies investigated the effect of facility support on lifestyle modifications (Schutzer 
& Graves, 2004). This current study extended the importance of facility support to 
other lifestyle modifications. Some studies (Adeniyi, Idowu, Ogwumike, & Adeniyi, 
2012; Idowu, Adeniyi, Atijosan, & Ogwumike, 2013) investigated social support for 
lifestyle modifications, but only measured people support, rather than facility support. 
This study implied that future studies on lifestyle modifications ought to measure 
other forms of social support. 
Living stresses 
In China, patients’ everyday life stresses are seldom or never considered by health 
professionals, because it is considered to be a private matter. However, because 
lifestyle modifications aim to change unhealthy lifestyles, any personal issues 
affecting patients’ lifestyles should be considered when discussing lifestyle 
modifications. Moods, emotional states, physical reactions, and stress levels can all 
impact how confident a person feels conducting lifestyle modifications (Bandura, 
2004). This qualitative subtheme suggested that Chinese health professionals ought 
to understand patients’ family and working stresses before prescribing the regimens 
of lifestyle modifications. After sufficiently considering patients’ life stresses, 
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lifestyle modifications could be more feasible and acceptable, leading patients to be 
more confident in adherence.  
8.5.4 Chinese customs and beliefs 
The theme Chinese customs and beliefs was a unique influencing factor identified in 
this study. Previous studies (Aroian et al., 2012; Peters, Aroian, & Flack, 2006) have 
reported that cultural factors influenced lifestyle modifications in Hispanic and 
African American populations. This present study, for the first time, reported how 
Chinese customs and beliefs influenced adherence to lifestyle modifications in 
Chinese people with hypertension. 
Etiquette of Chinese customs 
“Face” is a physical, emotional, social and moral process that is often internalised in 
Chinese society and represents a person’s reputation and feelings of prestige within 
society (Chiu, Yang, Wong, Li, & Li, 2013). Loss of face may elicit a sense of 
embarrassment and shame, resulting in social isolation and a chain of negative 
reactions of family, relatives, friends, colleagues, and business partners (Chiu et al., 
2013). This study found that “face” was seriously considered when deciding whether 
to conduct lifestyle modifications. Some participants did not adhere to lifestyle 
modifications because they wanted to have “face” before their relatives, friends, 
colleagues, and business partners. This result suggested that health professionals 
ought to respect and consider Chinese customs held by patients when discussing 
lifestyle modifications. It is necessary to collaborate with patients to identify feasible 
and acceptable regiments which modify their unhealthy lifestyles as well as maintain 
their “face” at the same time. 
Beliefs on traditional Chinese Medicine  
Traditional Chinese medicine (TCM) is a system of medicine practices, has been 
practiced in China for thousands of years, and is also deeply embedded in Chinese 
culture. TCM can be easily accepted by Chinese patients and is sometimes more 
influential than the advice provided by health professionals. There are various forms 
of therapies under the umbrella of TCM, including herbal medicine, acupuncture, 
massage, and dietary therapy. In this study, participants described how they 
associated herbal medicine and massage on acupuncture points with their lifestyle 
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modifications. This result revealed that TCM ought to be considered by health 
professionals when discussing lifestyle modifications.  
This study also found that patients’ misconception of the TCM benefits might impact 
their moderation of alcohol assumption. In TCM, alcohol was considered an 
important medicine that could guide other medicines to the place of disease 
(Cochrane, Chen, Conigrave, & Hao, 2003). Alcohol consumption was also believed 
to improve the flow of the meridian system and benefit the physical condition. These 
showed the beneficial effect of alcohol on physical condition in TCM. However, it 
did not mean that excessive alcohol consumption was appropriate. The 
misconception of TCM on alcohol consumption gave patients an excuse for not 
reducing or stopping alcohol intake. This result from this study suggested that it was 
necessary for health professionals to understand patients’ perception on TCM when 
designing interventions to improve their adherence.  
Beliefs on Chinese Buddhism 
Buddhism is the most popular religion, with Buddhists accounting for about 18% of 
the population (185 million) in China (Chinese Academy of Social Sciences, 2011). 
This study, for the first time, revealed that beliefs about Chinese Buddhism 
influenced adherence to lifestyle modifications. Patients who believed in Chinese 
Buddhism described their passive or optimistic attitude towards lifestyle 
modifications, which had two opposite effects on their adherence. So, the strategies 
of delivering suggestions to those patients who maintained a belief in Chinese 
Buddhism, were crucial. Patients should not be blamed if their non-adherence is due 
to their religious beliefs. Their religion should be respected and criticism of religion 
might elicit their refusal to modify unhealthy lifestyles. Health professionals ought to 
deliver the knowledge of actively facing the disease and initially taking actions to 
modify their unhealthy lifestyles to patients during health education. 
8.5.5 Coping skills of conducting lifestyle modifications 
This theme showed that necessary coping skills facilitated the adherence to lifestyle 
modifications. That is, only telling patients what lifestyle modifications to do might 
be not enough. Assisting patients to form coping skills to conduct lifestyle 
modifications and telling them how to implement them were crucial in improving 
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adherence, although patients could summarise coping skills when modifying their 
unhealthy lifestyles. Another study also found a positive correlation between the 
proficient coping skills of health behaviours and high level of adherence (Garay-
Sevilla, Porras, & Malacara, 2011). Coping skills need to be individualised 
according to patients’ circumstances to improve feasibility and acceptability. It 
requires health professionals to understand patients’ circumstances as much as 
possible, which is a challenge to the limited time and healthcare sources for health 
communication. Introducing coping skills conducted by the patients with a high level 
of adherence to other patients might be a manageable strategy. In this study, the 
coping skills described by the patients could be used as experience for other patients 
to follow. 
8.5.6 Summary 
The qualitative data revealed five themes that described factors influencing lifestyle 
modifications. These were, understanding necessity of lifestyle modifications, health 
communication, environmental facilitators and barriers, Chinese customs and beliefs, 
and coping skills of conducting lifestyle modifications. These qualitative themes 
were also theoretically consistent with SCT. 
 
8.6 Research question 6: How does health communication influence adherence 
to lifestyle modifications in Chinese people with hypertension? 
Both quantitative and qualitative strands explored the role of health communication 
in influencing adherence to lifestyle modifications. This section first discusses 
whether patients’ attitudes towards concordance during health communication 
predicted their adherence to lifestyle modification, and then explains how patients’ 
perception of health communication influenced their lifestyle modifications.  
8.6.1 Concordance during health communication predicted adherence to 
lifestyle modifications 
This study, for the first time, explored the association between patients’ attitudes 
towards concordance during health communication and their adherence to lifestyle 
modifications. The results were an extension of the discussion on the meaningfulness 
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of concordance during health communication. This study also addresses the 
recommendation of Snowden et al.’s concept analysis of concordance to explore the 
association between concordance and adherence (Snowden et al., 2014). Previous 
studies (de Las Cuevas et al., 2012; Knapp et al., 2009; Rahim et al., 2012) used the 
LATCon II to measure the attitudes to concordance during health communication. 
However, understanding the attitudes to concordance during health communication 
is not the ultimate purpose of exploring concordance. In practice, the aim of a 
concordant health communication is to facilitate the implementation of health 
behaviours. The positive correlation between attitudes towards concordance during 
health communication and adherence to lifestyle modifications found in this study 
supported the role of concordance in improving adherence. That is, if a person with 
hypertension held a positive attitude towards concordance during health 
communication, s/he was more likely to adhere to the treatment regimens of lifestyle 
modifications prescribed during health communication.  
Naik et al. (2008) conducted a similar study to investigate the association between 
health communication, adherence to medication and hypertension control. Although 
Naik et al. focused on medication, whilst this present study focused on lifestyle 
modification, comparison between these two studies was insightful, because both 
studies measured the effect of heath communication on hypertension control. For 
three reasons, this current study provided better evidence to support the association 
between health communication and health behaviours than Naik et al.’s study. First, 
Naik et al.’s study identified a direct effect from health communication to patients’ 
hypertension control. However, in practice, health communication first influences 
the conduct of health behaviour, which then impacts the outcomes of hypertension 
control. So, there is a theoretical weakness in the direct association between health 
communication and hypertension control in Naik et al.’s study. In this current study, 
the hypothesised model identified adherence to health behaviours as the mediator 
between health communication and hypertension control. Second, this present study 
formally used the concept of concordance and employed the C-LATCon II with a 
sound theoretical basis to measure patients’ attitudes towards concordance during 
health communication. Naik et al.’s study employed two scales measuring decision-
making style and the degree of collaboration between two parties, which were 
similar with the two components of the C-LATCon II: therapeutical decision making 
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and partnership between two parties. The C-LATCon II included items measuring 
input factors of health communication, which Naik et al.’s study did not measure. 
The C-LATCon II used in this study had more strength in reflecting health 
communication. Third, the C-LATCon II was an 18-item instrument, while Naik et 
al.’s study used a 1-item instrument to measure decision-making style and a 4-item 
instrument to measure the degree of collaboration between two parties. Compared 
with 18 items in the C-LATCon II, either 1-item instrument or 4-item instrument in 
Naik et al.’s study had the potential weakness of inaccurately reflecting what the 
instruments aimed to measure.  
This study suggested that although attention has been traditionally paid to patients’ 
health behaviours to improve their adherence to lifestyle modifications, the emphasis 
ought to shift from patients’ ultimate health behaviours to an earlier stage – health 
communication, especially patients’ attitudes towards concordance. The results of 
this study will assist with developing interventions to improve partnerships between 
patients and health professionals that aim to improve patients’ adherence.   
8.6.2 How health communication influences lifestyle modifications 
This section discusses three perspectives (subthemes) from which health 
communication influenced lifestyle modifications: balancing trust and suspicion of 
health professionals, understanding the importance of involvement, and structures 
impacting health communication. Then, the linkage between the constructs of the 
theoretical framework and the subthemes is discussed.  
Balancing trust and suspicion of health professionals 
The subtheme, balancing trust and suspicion of health professionals, referred to a 
health professional-related factor impacting health communication. Trust between 
patients and health professionals was an important factor influencing information 
sharing and therapeutic decision making during health communication, which then 
impacted patients’ adherence to treatment regimens. Several previous studies have 
been undertaken in China (2014; Gu & Itoh, 2012; Hesketh et al., 2012; Hou & Xiao, 
2012; Jie, 2012; Jingang, 2013; Yang et al., 2013; Zeng et al., 2013), which 
attributed the distrust as due to patients’ over-expectation of cure, the influence of 
media’ reports, and a flawed health system. In contrast, patients recruited in this 
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study repeatedly reported that health professional-related factors were the primary 
reasons for the distrust between two parties. This result showed that health 
professional-related factors ought to be considered to improve the trust between 
patients and health professionals. 
This present study also extended the understanding of how patients trusted health 
professionals. Martin et al. (2013) and Aboumatar et al. (2013) measured the degree 
to which patients trusted health professionals, but both studies only considered 
patients’ perception of health professionals’ capabilities and authority. Hamelin et al. 
(2012) developed a questionnaire to measure the important attitudes when 
developing trust in health professionals, but only considered patients’ perception of 
health professionals’ professionalism and communication skills. Compared with 
these previous studies, this present study extended these measurements, and found 
that in China, patients were suspicious about financial bribery, and this impacted  
their ability to trust health professionals. As a result, this study provided evidence to 
develop an instrument to more comprehensively measure the degree to which 
patients trust Chinese health professionals.  
Understanding the importance of involvement 
The subtheme, understanding the importance of involvement, belonged to a patient-
related factor. It should be noted that even those patients with passive attitudes 
towards involvement still expressed their willingness to engage in health 
communication if health professionals held encouraging attitudes. The reasons for 
poor involvement cannot be attributed only to patients, and might be related to the 
paternalistic attitudes of health professionals. Cooper et al. (2011) conducted a 
randomised control trial and also found that health professionals’ communication 
behaviours influenced patients’ involvement in care. The result of this subtheme 
suggested that in order to make lifestyle modifications acceptable and feasible to 
improve adherence, it is important to encourage patients to engage in health 
communication and to express their opinions and preferences.  
Structures impacting health communication 
Most patients of this study complained about the time limitation when consulting 
health professionals. Limited time impeded sufficient discussion between patients 
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and health professionals to come to an agreement about feasible and acceptable 
treatment regimens. Although one of the reasons was that patients felt guilty about 
occupying too much of the health professionals’ time and keeping other patients 
waiting, the shortage of healthcare service might be the potential reason that makes 
patients sensitive to the long queue of waiting patients.  
Sufficient discussion about lifestyle modifications required more time during 
appointments (Bane et al., 2007). However, it is unrealistic to keep increasing the 
time, because of limited healthcare resources, increasing life expectancy and 
hypertension prevalence. The results of this study provide two potential solutions in 
China. First, patients could use nearby, smaller local hospitals instead of large major 
hospitals to seek advice for lifestyle modifications. The difference between local 
hospitals and major hospitals is the numbers of clinical specialists, perceived 
reputation and examination equipment. In this study, the phenomenon of long queues 
and crowds described by patients were mostly in large hospitals, while smaller 
hospitals were praised for providing better healthcare service. Considering no 
complicated and advanced expertise were required if the consultation was for 
lifestyle modifications, more time could be available for health communication if 
attending local hospitals. Second, a better use of time during health communication 
might ameliorate the issue of time limitation. Although shortage of time influenced 
the quality of health communication, there was no such case that increased time 
would definitely improve the quality of health communication. There might be no 
greater time demand in the longer-term if concordance was appropriately conducted. 
So, what seemed to be more important was not the actual length of health 
communication, but the way health communication was conducted. 
Linkage between the constructs of health communication in the proposed 
theoretical framework and the subthemes of health communication 
In the theoretical framework proposed in this study, four constructs were identified 
as factors influencing health communication: skills/attitudes to health 
communication of both parties, partnership between two parties, acceptable and 
feasible regimens, and provision of setting and time. The construct provision of 
setting and time was similar with the qualitative subtheme structures impacting 
health communication. The difference between theoretical constructs and qualitative 
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subthemes was in the first three constructs and the other two qualitative subthemes 
(balancing trust and suspicion of health communication and understanding the 
importance of involvement). The three constructs belonged to Horne and Weinman’s 
three-phase framework for concordant health communication, and reflected input 
factors, process of health communication, and outcome of health communication 
(Horne & Weinman, 2004). These two subthemes referred to health professional-
related factors and patient-related factors. In fact, these three constructs interweaved 
with the two subthemes, because each of the three constructs contained health 
professional-related factors and patient-related factors. For example, input factors 
contained skills/attitudes to health communication of both parties; process of health 
communication described the partnership between both parties; and outcome of 
health communication referred to the treatment regimens discussed and decided by 
both parties. So, the subthemes of health communication reflected the content of the 
constructs of health communication in the proposed theoretical framework.   
8.6.3 Summary 
Patients’ attitudes towards concordance during health communication could predict 
the level of adherence to lifestyle modifications. Three subthemes described how 
health communication influenced lifestyle modifications: balancing trust and 
suspicion of health professionals, understanding importance of involvement, and 
structures impacting health communication. These three qualitative subthemes of 
health communication added explanatory evidence to the constructs of health 
communication in the proposed theoretical framework. 
 
8.7 Contribution of the final theoretical framework  
The final theoretical framework established after integrating the quantitative and 
qualitative results informs an expanded model that better explains the factors 
influencing adherence to lifestyle modifications and concordance during health 
communication in Chinese people with hypertension. The contribution of the final 
theoretical framework can be summarised as follows. 
First, the final theoretical framework established in this study extends SCT in 
exploring adherence to lifestyle modifications. SCT is a broad theory explaining 
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behaviours (Simons-Morton et al., 2012b). Although the key concept of SCT, 
reciprocal determinism, includes three factors (environment, person, and behaviour) 
that are dynamically interrelated, the constructs determining behaviours are not 
specified. It should be noted that the constructs of SCT determining behaviours 
might vary from the behaviours to be explored. The final theoretical framework of 
this study explains these constructs (influencing factors) in relation to the behaviours 
of adherence to lifestyle modifications.  
Second, the final theoretical framework provides a comprehensive model for 
interventions to support adherence to lifestyle modifications. In the quantitative 
strand, attitudes towards concordance, self-efficacy, SBP, DBP and BMI were 
identified as variables predicting adherence to lifestyle modifications. The model-fit 
test also showed that 32% of variance in adherence to lifestyle modifications could 
be explained by the framework (Figure 5.6, see p. 144). The remaining 68% of 
variance in adherence to lifestyle modifications could be explained by variables not 
included in this study. Based on the results of the qualitative strand, some themes 
(Figure 6.1, see p. 151) could assist with identifying new variables to explain 
adherence to lifestyle modifications. These new variables include understanding 
necessity of lifestyle modifications, environmental facilities and barriers, Chinese 
customs and beliefs, and coping skills of conducting lifestyle modifications. The 
final theoretical framework integrated hypothesised influencing factors of adherence 
behaviours, and qualitative themes reflecting influencing factors of adherence 
behaviours, and therefore has more strength in explaining factors influencing 
adherence to lifestyle modifications. 
Third, the final theoretical framework of this study not only showed the linkage 
between patients’ attitudes towards concordance during health communication and 
their adherence behaviours of lifestyle modifications, but also indicated the 
components influencing their attitudes towards concordance. Therefore, the final 
theoretical framework not only pointed out the importance of patients’ attitudes 
towards concordance during health communication in improving adherence 
behaviours, but also specified the approaches (components of the C-LATCon II) 
through which their attitudes towards concordance during health communication 
could be enhanced. 
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8.8 Summary 
This chapter has discussed the results in response to the research questions. This 
study found that the C-LATCon II was a validated and reliable instrument that could 
be used to examine patients’ attitudes towards concordance. Older patients with a 
longer history of hypertension tended to accept an unequal partnership between 
themselves and health professionals. The hypothesised predictors in the proposed 
theoretical framework explained the factors influencing adherence to lifestyle 
modifications. The integrated results showed that attitudes towards concordance 
during health communication positively influenced the level of adherence to lifestyle 
modifications, and three qualitative subthemes (balancing trust and suspicion of 
health professionals, understanding the importance of involvement, and structures 
impacting health communication) described how health communication influenced 
adherence. After discussing the results, a final theoretical framework was established 
to explain the factors influencing adherence to lifestyle modifications, especially role 
of health communication in influencing adherence. 
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CHAPTER 9: CONCLUSION 
 
This study explored the factors influencing adherence to lifestyle modifications in 
Chinese people with hypertension. The role of concordance during health 
communication in influencing adherence was also examined. This chapter first 
summarises the primary results in response to the research questions of this study. 
The strengths of this study are explained and limitations are also acknowledged. This 
chapter finally concludes with implications for the theoretical framework of 
adherence to lifestyle modifications, health education, health policy and further 
research. 
 
9.1 Summary of the study 
Globally, hypertension is a common, chronic health condition and regarded as a 
silent killer. Lifestyle modifications are important strategies for hypertension 
management, and these strategies include, weight reduction, low salt and oil diet, 
physical activity, smoking cessation, moderation of alcohol consumption, and stress 
management. Non-adherence to lifestyle modifications is a reason for the 
unsatisfactory control of hypertension. Health communication between patients and 
health professionals has been considered as a crucial factor that influences patients’ 
adherence to health behaviours. Concordance is a term used to describe a type of 
health communication that advocates an equal and collaborative partnership between 
two parties by sufficiently considering patients’ preferences for feasible and 
acceptable treatment regimens. The aims of this study were to explore the factors 
influencing adherence to lifestyle modifications and the role of health 
communication in adhering to lifestyle modifications in people with hypertension. 
Informed by Social Cognitive Theory (SCT), a theoretical framework was proposed 
by identifying health communication, self-efficacy and outcomes (BP and BMI 
levels) of lifestyle modifications as the factors influencing adherence.  
A convergent parallel, mixed methods design was used as the methodology in this 
study. In the quantitative strand, systematic random sampling was used to recruit 
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people with hypertension from the Community Health Centres (CHCs) for a cross-
sectional survey. The psychometric tests of the C-LATCon II included content 
validity, construct validity, criteria-related validity, internal reliability and test-retest 
reliability. ANOVA was used to compare the attitudes towards concordance, self-
efficacy and adherence according to different levels of demographic and 
socioeconomic characters. Structural equation modelling was used to test the model-
fit of the proposed theoretical framework. In the qualitative strand, purposive 
sampling was used to recruit participants for semi-structured interviews. Thematic 
analysis was used to identify the themes described by participants as factors 
influencing their lifestyle modifications.  
This study recruited 369 participants from nine CHCs, and 26 of them were also 
invited for interviews. There were six primary results in response to the research 
questions of this study. First, the C-LATCon II was a validated and reliable 
instrument which can be used to measure patients’ attitudes towards concordance 
during health communication. Four components were identified to describe 
concordance. These were health professionals’ attitudes, partnership between two 
parities, therapeutic decision making, and patients’ involvement.  
Second, this study found a positive correlation between age, duration of hypertension, 
and the component partnership between two parties. This correlation indicated that 
the older the patients were, the longer they have had hypertension, and the lower 
expectation of an equal and collaborative partnership with health professionals they 
had. No difference in overall scores of the LATCon II was found according to 
demographic and socioeconomic characteristics. 
Third, the model-fit test showed that the proposed theoretical framework was 
satisfactorily supported by the data collected in this study. The model with best 
model-fit indices and best property of parsimony was identified. In this study, the 
model-fit test showed 32% of variance in adherence to lifestyle modifications could 
be explained by the hypothesised influencing factors. 
Fourth, among all of the hypothesised influencing factors, patients’ attitudes towards 
concordance during health communication, self-efficacy of conducting lifestyle 
modifications, and SBP level were found to predict adherence to lifestyle 
modifications. The integrated results also showed that patients tended to have a 
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stronger motivation to conduct lifestyle modifications when they perceived the threat 
of poor SBP control than when they perceived the benefit of good SBP control. This 
study also showed that the changes of DBP and weight did not influence adherence.  
Fifth, five qualitative themes explained the factors influencing lifestyle modifications. 
These were understanding necessity of lifestyle modifications, health communication, 
environmental facilitators and barriers, Chinese customs and beliefs, and coping 
skills of conducting lifestyle modifications. These themes were theoretically 
consistent with SCT and added further explanation of the factors influencing lifestyle 
modifications. Along with the results of the model-fit test, these themes also 
provided evidence to establish the final theoretical framework of adherence to 
lifestyle modifications.  
Six, both quantitative and qualitative strands explored the role of health 
communication in influencing adherence to lifestyle modifications. The quantitative 
results indicated that patients’ attitudes towards concordance during health 
communication predicted their adherence to lifestyle modifications. Qualitative 
results added explanations of health communication and how it influenced adherence 
(i.e. balancing trust and suspicion of health professionals, understanding importance 
of involvement, and structures impacting health communication). 
 
9.2 Strength of the study 
There are several strengths to this study. First, this study used mixed methods. This 
design brings together the strengths as well as complements the weaknesses of the 
quantitative (large sample size, trends, and generalisation) and qualitative (small 
sample, details, and in depth) strands.  
Second, a sufficient sample (n = 369) of participants was recruited from nine CHCs 
using systematic random sampling scheme in the quantitative strand. This sampling 
strategy and sufficient sample size supports the generalisation of these results. 
Third, the process of translating the LATCon rigorously followed Sousa’ guidelines 
(Sousa & Rojjanasrirat, 2011) to ensure that equivalence of two different language 
versions was established. The psychometric tests of the C-LATCon II included 
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content validity, construct validity, criteria-related validity, internal reliability and 
test-retest reliability, which enabled the use of the C-LATCon II in further research.  
Fourth, before conducting exploratory factor analysis, ANOVA and structural 
equation modelling (SEM), the assumptions of using these statistical analyses were 
explicitly tested.  
Fifth, the thematic analysis used to analyse the qualitative data of this study strictly 
followed Braun and Clarke’s strategy (Braun & Clarke, 2006). It makes the themes 
reflect participants’ description of factors influencing their adherence.  
Sixth, Lincoln and Guba (1985) developed four criteria (credibility, dependability, 
confirmability and transferability) to judge the trustworthiness of qualitative research. 
In the qualitative strand of this study, three cases of interview were translated from 
Chinese to English for supervisory discussion and verification of analysis. This 
interview translation achieved audit trail, which enabled credibility, dependability 
and confirmability (Liamputtong, 2011). Transferability was addressed by describing 
the settings that enabled the readers to evaluate the context of this study 
(Liamputtong, 2011).  
 
9.3 Limitations of the study 
As with other research, this current study has limitations. First, the quantitative 
strand of this study was designed as a cross-sectional survey. The causal 
relationships between influencing factors and adherence to lifestyle modifications 
should be verified as is expected in longitudinal studies. However, SEM used in this 
study has been recognised as one of the most powerful methods to test the proposed 
relationships, and provides better evidence than traditional methods, such regression 
analysis.  
Second, although this study recruited participants from nine CHCs, all of the CHCs 
were in one city, which was due to the budgetary limitation. China is a large country 
and has 56 different ethnic groups, with different lifestyles. It is a challenge to 
generalise this study to other Chinese cities with different ethnic groups. A future 
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multi-centre study ought to be conducted by recruiting participants from more 
extensive regions in China.  
Third, because of the limitation of research scope, this study only explored health 
communication from the patients’ perspectives and did not investigate the health 
professionals’ perceptions of health communication. Further research should be 
conducted using a parallel design to recruit patients and health professionals at the 
same time to compare their attitudes of concordance, and investigate the association 
between attitudes of concordance from two parties and patients’ adherence.  
Fourth, concordance and adherence were measured by using self-reported 
instruments. There might be potential subjective biases when participants did the 
survey. Further research might conduct more objective methods (for example, 
observation) to measure the level of concordance during health communication and 
the level of adherence to lifestyle modifications. 
Fifth, the data about comorbid conditions (e.g. diabetes and lung diseases) was not 
collected, due to the scope of this study. Although hypertension itself is an 
asymptomatic chronic condition, the presence of symptoms caused by comorbid 
conditions might potentially influence their adherence to lifestyle modifications.  
 
9.4 Implications of the study 
9.4.1 Implications for theoretical framework of adherence to lifestyle 
modifications 
A final theoretical framework of adherence to lifestyle modifications was established 
based on the results of this study (see Section 8.7). This framework provided 
theoretical evidence to predict and explain patients’ adherence to lifestyle 
modifications, and the role of health communication in influencing adherence. This 
final theoretical framework can also be used to design interventions to improve the 
level of concordance during health communication, the level of adherence to lifestyle 
modifications, and the control of hypertension. It should be noted that although this 
study recruited participants in China, the customs and beliefs of other cultural 
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contexts should be considered when applying this final theoretical framework to 
other ethnic groups.   
9.4.2 Implications for health education 
First, attention should be paid to different age groups during health communication. 
In this study, age was found to be negatively correlated with partnership between 
two parties and positively related to self-efficacy. So, for older patients, attention 
should be paid to their attitudes towards relationship with health professionals. It is 
important to encourage older patients to engage in the health communication. For 
example, health professionals could hold collaborative attitudes and give 
opportunities for older patients to express their preferences during health education. 
For younger patients, attention should be paid to the level of confidence in lifestyle 
modifications. For those younger patients without sufficient confidence, health 
professionals ought to first assist them to analyse their reasons for their lack of 
confidence and then provide suggestions to improve confidence in modifying 
unhealthy lifestyles. Some possible solutions might be delivering feasible and 
acceptable coping skills or providing facility support, which enable younger patients 
to conduct lifestyle modifications, and therefore, enhance their confidence. 
Second, the four components (health professionals’ attitudes, patients’ involvement, 
partnership between two parties, and therapeutic decision making) of the C-LATCon 
II imply the four perspectives of improving the level of concordance during health 
education. It is necessary and important for health professionals to shift from 
traditionally paternalistic attitudes to collaborative attitudes when communicating. 
Although patients’ attitudes towards involvement will influence the level of 
concordance, it should be noted that health professionals’ attitudes also influence 
patients’ attitudes. So, health professionals should hold positive attitudes towards 
health communication and seek to establish an equal partnership with patients. 
Patients’ preferences should be considered when deciding on the treatment regimens, 
which in turn, will enhance the feasibility and acceptability of lifestyle modifications. 
Third, the six influencing factors identified in the final theoretical framework can be 
used to explain and predict adherence to lifestyle modifications, and in turn, can be 
used to design interventions to improve adherence during health education. These 
factors provided a comprehensive understanding for the influencing factors of 
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adherence, and facilitated the analysis of the reasons for patients’ non-adherence. For 
example, patients should be supported instead of being blamed if their non-
adherence is due to lack of access to obtain the knowledge of coping skills, poor 
level of concordance caused by the paternalistic attitudes of health professionals, 
their cultural customs and beliefs and the environmental barriers.  
Fourth, because patients were more aware of the consequences of increased SBP, 
following-up of their SBP level was an important strategy to remind them of 
adhering to lifestyle modifications. Although increased DBP and weight were not 
found to influence the level of adherence in this study, the threats of severe 
consequences derived from increased BP and/or overweight/obesity should be also 
delivered to patients during health education.  
9.4.3 Implications for health policy 
The results of this study have some implications for health policy in China. First, this 
study identified the structural factors that impact health communication, including 
the quality of healthcare service and time for health communication. Some health 
policies should be established to encourage patients to visit local clinical settings 
(normally CHCs), instead of going directly to large central hospitals for the 
management of chronic health conditions. For example, the consultation fee could be 
waived or reduced if visiting local clinical settings. The waiting time for consultation 
is likely to be shortened and healthcare service might be improved in local clinical 
settings, which are much less crowded than large hospitals. Although most patients 
claim more time for health communication, it is unrealistic to increase the time for 
consultation, because of limited healthcare resources. It seems to be more realistic 
and important to train health professionals to master appropriate communication 
skills to save the time demand for patients’ future visits. Relevant policy should be 
established to require health professionals to attend training on having collaborative 
attitudes towards health communication, how to encourage patients to express their 
preferences, and on working together with patients towards making treatment 
regimens feasible and acceptable.  
Second, government ought to establish policies of regularly delivering health 
lectures in communities. The content of health lectures could be relevant to the 
necessity of conducting lifestyle modifications, coping skills, importance of actively 
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engaging in health communication, and possible misunderstanding of cultural 
customs and beliefs. The health lectures can also remind patients of the importance 
of adhering to lifestyle modifications.  
Third, facility support ought to be provided by the government to encourage and 
enable patients to conduct lifestyle modifications. Salt spoons, oil pots, and 
pedometers should be introduced to patients to control their intake of salt and oil, 
and encourage their physical activity. Community activity rooms should be provided 
for patients to conduct physical activities and for health professionals to give health 
lectures. Outdoor facilities for exercise should be provided in parks by the 
community.   
Fourth, the policy of regular following-up for BP and weight levels should be 
established. The change of BP and weight levels can be recorded by establishing the 
Electronic Health Records (EHRs) for patients. Patients are aware of the potential 
threats of poorly controlled BP and weight levels. Informing patients in a timely 
manner that their BP and weight levels are important to enhance their adherence and 
protect against severe consequences of complications derived from poor BP or 
weight control is of great importance.  
9.4.4 Implications for further research 
A number of recommendations for further research are made according to the results 
of this study. First, structural equation modelling could be conducted to test the five 
constructs identified in the final theoretical framework. These are health 
professionals’ attitudes, patients’ involvement, partnership between two parties, 
acceptability and feasibility of regimens, and provision of settings and time. The 
result of the model-fit test can further validate the framework of health 
communication. 
Second, the final theoretical framework could be tested in terms of model-fit by 
identifying perception of necessity, coping skills, self-efficacy, health 
communication, cultural customs and beliefs, environmental facilitators and barriers, 
and outcomes of health behaviours as the seven variables. Relevant instruments 
could be generated to measure the variables of the model, based on the qualitative 
results. In order to accurately test the model-fit, more objective methods (e.g. 
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observation) could be used to measure the level of concordance during health 
communication and the level of adherence to lifestyle modifications, instead of only 
using self-reported instruments.  
Third, the model-fit of the final theoretical framework can be tested in other ethnic 
groups. Before the model-fit test, qualitative data should be collected to generate the 
item pool for developing an instrument used to measure cultural customs and beliefs.  
Fourth, experimental interventions can be conducted to compare the difference in 
level of adherence and outcomes of adherence between the group with interventions, 
based on the final theoretical framework and the control group. The aim of the 
experimental trials is to prove the practical and clinical meaning of the final 
theoretical framework established in this current study. 
Fifth, the final theoretical framework could be used for other chronic health 
conditions requiring lifestyle modifications, for example, Type 2 Diabetes and 
Chronic Kidney Disease. Single health behaviours of lifestyle modifications could 
also be tested by using the final theoretical framework of this study. 
 
9.5 Conclusions of the study 
The primary conclusions of this study can be summarised as follows: 
1. The C-LATCon II is a validated and reliable instrument, which can be used to 
measure the attitudes towards concordance during health communication in the 
Chinese population. Older patients with a longer history of disease tend to 
accept an unequal partnership with health professionals during health 
communication; 
2. Health communication, cultural customs and beliefs, environmental facilitators 
and barriers, perception of necessity, coping skills, self-efficacy, and threat of 
increased SBP level, are identified as the factors influencing adherence to 
lifestyle modifications;  
3. The role of health communication in influencing adherence to lifestyle 
modifications can be described from five perspectives: health professionals’ 
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attitudes, patients’ involvement, partnership between two parties, acceptable and 
feasible regimens, and provision of setting and time;  
4. The final theoretical framework can be used to explain and predict the level of 
adherence to lifestyle modifications, and to design interventions to improve the 
level of adherence.  
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Ethical Clearance from 
Affiliated Hospital of Nantong University 
No. 2012 (030) 
Department  School of Nursing Principal investigator Wei HE 
Name of 
Project 
Exploring factors influencing concordance in Chinese people with 
hypertension to adhere to lifestyle modifications: A convergent parallel 
mixed methods study 
Investigator Wei HE Gender Male Position  Lecturer  
Address No. 19 Qixiu Road Nantong 
City 
Contact phone 
number 
13515209027 
 
Et
hi
ca
l c
le
ar
an
ce
 
 
According to the “Declaration of Helsinki” and the relevant provisions of 
China’s “Censoring Measures of Human Biomedical Research Ethics 
(Trial)”, after censoring by the Ethical Committee of Affiliated Hospital of 
Nantong University, the ethical clearance is made as follows: 
 
The investigator of the research project “Exploring factors influencing 
concordance in Chinese people with hypertension to adhere to lifestyle 
modifications: A convergent parallel mixed methods study” abides by the 
informed consent policy; the design of this investigation has sufficiently 
considered the ethical principles including willingness, confidentiality, and 
harmlessness.  
 
                                  Approved  
 
 
                                                            Director’s signature: Tao ZHANG 
          Seal: Ethical Committee of Affiliated Hospital of Nantong University 
 
 
Date                                                                                    12 December 2012 
 
Contact number of Ethical Committee: 0513-85052390; E-mail: lunlib@126.com 
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APPENDIX 4: Script of telephone invitation 
 
 
Research title:  
Exploring factors influencing adherence to lifestyle modifications in Chinese people 
with hypertension: the role of concordance during health communication 
 
Research team members:  
Mr. Wei He 
Prof Ann Bonner 
Prof Debra Anderson 
 
Script for telephone contact with potential participants:  
 
Hello, my name is ***. I am a doctor/nurse from Xuetian Community Health Centre, 
Nantong City. 
I am calling on behalf of Mr Wei He, a lecturer from School of Nursing, Nantong 
University. Mr Wei He is also a PhD student with the Queensland University of 
Technology doing research on the health communication and health behaviours in 
Chinese people with hypertension. We accessed your name from the Electronic 
Health Records of Xuetian Community Health Centre. We would like to invite you 
to participate in a research project. 
The purpose of this research is to identify the factors influencing health 
communication and lifestyle modifications in Chinese people with hypertension. 
You will be asked to complete a survey which should take around 15 minutes and we 
will then measure your blood pressure, weight and height. There will no cost to you. 
We may also invite you to participate in an interview that could take about 1-1.5 
hours. 
Your participation in this project is entirely voluntary. If you do agree to participate 
you can withdraw from the project at any time and without affecting on your 
healthcare treatment at the Xuetian Community Health Centre or any future 
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relationship with doctors/nurses of Xuetian CHC, Nantong University or Queensland 
University of Technology. 
There might be some minimal risks associated with your participation. For example, 
some inconvenience might result from the time you give to the participation. You 
might feel discomfort during the measurement of blood pressure, weight and height. 
You might also feel upset in answering the questions during the survey and a 
possible interview.  
We will ensure that any risk is minimised. The measurements of your blood pressure, 
weight and height will be in accordance with relevant government official guidelines. 
If any discomfort occurs to you when your blood pressure, height and weight are 
measured, the process will be stopped and will not be recommenced until you feel 
comfortable. You can withdraw from this process at any time. When the questions 
cause you to be upset, you can choose not to answer these questions during the 
project. 
All comments and responses will be treated confidentially. Any data collected as part 
of this project will be stored securely.  
This project may directly benefit you because as we will provide you information 
about your blood pressure, weight and height at no cost to you. You are also 
contributing to research which may benefit Chinese people with hypertension. We 
would very much appreciate your participation in this research. If you agree, you 
will be provided with further information to ensure that your decision and consent to 
participate is fully informed and voluntary.  
Would you be able to propose a date and time when you can come to Xuetian 
Community Health Centre for a survey and a possible interview? 
Thank you for listening to me. 
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课题:  
探讨中国高血压人群生活方式改变依从性的影响因素：医患沟通一致性的作用 
 
课题组成员:  
何炜 
Ann Bonner教授 
Debra Anderson教授 
 
电话邀请受访者文本:  
您好。我是***。我是南通市学田社区卫生服务中心的医生/护士。 
我代表何炜给您打这个电话。何炜是南通大学护理学院的讲师，他也是澳大利
亚昆士兰科技大学的博士研究生。他正在做一个关于中国高血压人群的医患沟
通和健康行为的研究项目。我们从学田健康医疗档案中找到您的名字。我们想
邀请您参与这个研究项目。 
本研究的目的是在中国高血压人群中，探讨影响医患沟通和生活方式改变的因
素。您将被邀请完成一份调查问卷，大约需要您 15分钟的时间。您也将得到
免费的血压、身高和体重的检查。我们也可能会邀请您参与一个 1-1.5小时的
访谈。 
您的参与是完全自愿的。如果您同意参加，您也可以在任何时候退出该项研究，
并且不会影响到您在学田社区卫生服务中心的医疗服务，也不会影响到您和学
田社区卫生服务中心的医护人员、南通大学或者昆士兰科技大学的关系。 
参加该问卷有着非常小的风险。比如，由于您抽出时间来参加调查所带来的不
便。您可能在量血压、身高和体重时感到不适。在回答问卷和可能的访谈时，
您或许感到心理不适。 
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我们将确保所有的风险最小化。我们将严格遵照相关的国家规定给您测量血压、
身高和体重。如果您在测量血压、身高和体重时感到任何不适，我们将停止测
量。直到您感到舒适后，我们再推荐您继续测量。您可以在任何时间退出该项
目。如果问卷或者访谈的问题给您带来了不适，您可以选择不去回答这些问题。 
所有的反馈信息都将被保密。所有收集的资料都会被安全的存放。 
您将会从该研究中收益，您将免费得到有关您的血压、身高、体重等信息。该
研究将有助于提高中国高血压人群的医患沟通和生活方式改变的质量。我们非
常感谢您参与到该研究中。如果您同意，我们将向您提供进一步的相关信息来
确保您在充分知情的情况下，自愿的参与到该项目。 
请问您何时方便到学田社区卫生服务中心来完成问卷或者一个可能的访谈？ 
感谢您接听我的电话。 
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PARTICIPANT INFORMATION FOR QUT RESEARCH 
PROJECT 
– Questionnaire – 
Exploring factors influencing adherence to lifestyle modifications in 
Chinese people with hypertension: the role of concordance during 
health communication 
QUT Ethics Approval Number 1300000022 
RESEARCH TEAM  
Principal 
Researcher: 
Wei He, PhD student, Queensland University of Technology (QUT) 
Supervisors:  Professor Ann Bonner and Professor Debra Anderson, School of Nursing, QUT 
DESCRIPTION 
This project is being undertaken as part of PhD study for Wei He.   
The purpose of this project is to identify the factors influencing health communication and 
lifestyle modifications in Chinese people with hypertension. 
You are invited to participate in this project because you are aged 18 years and over and 
have been identified from your Electronic Health Record (EHR) at Xuetian Community 
Health Centre (CHC) as having had hypertension for at least 6 months and been 
recommended to modify lifestyle factors. Your input will greatly assist this study. 
PARTICIPATION 
Participation will involve completing a 56-item questionnaire with Likert scale answers 
(strongly agree – strongly disagree, strongly diffident – strongly confident, and never/very 
rarely – all time) that will take approximately 15 minutes of your time. Questions will 
include how you communicate with your doctors/nurses, how you usually do exercise, and 
how confident you feel in maintaining exercise. We will also measure your blood pressure, 
weight and height. 
Your participation in this project is entirely voluntary. If you agree to participate you do not 
have to complete any question(s) you are uncomfortable answering. Your decision to 
participate or not participate will in no way impact upon your current or future relationship 
with doctors/nurses of Xuetian CHC, Nantong University (NTU), or QUT. If you do agree to 
participate you can withdraw from the project at any time without comment or penalty 
prior to submission of the questionnaire. However after the questionnaire has been 
submitted all identifying information will be separated from it, so then it will not be 
possible to withdraw. 
 
EXPECTED BENEFITS 
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This project may directly benefit you because as we will provide you information about 
your blood pressure, weight and height at no cost to you. You are also contributing to 
research which may benefit Chinese people with hypertension because the findings of this 
project can be used to improve health communication between patients and health 
professionals and health behaviours conducted by Chinese people with hypertension. 
To recognise your contribution should you choose to participate the research team is 
offering you a salt spoon and an oil pot with maximum daily intake volumes indicated, 
which may help you to conduct a healthy dietary habit. Tooth paste and a tooth brush will 
also be presented. 
RISKS 
There are minimal risks associated with your participation in this project. First, some 
inconvenience will possibly result from the time you will give to participate in the survey. 
Secondly, you might have some discomfort related to the measuring of blood pressure, 
weight and height. Third, in completing the questionnaire, some possible psychological 
discomfort might emerge related to disclosure of sensitive or embarrassing information.  
We will ensure that any risk is minimised. First, you will be invited to participate in the 
project at a time convenient to you. Second, in collecting information on your blood 
pressure, height and weight we will adhere to Chinese guidelines for the management of 
hypertension and for prevention and control of overweight and obesity in Chinese adults. If 
any discomfort occurs to you when your blood pressure, height and weight are measured, 
the process will be stopped and will not be recommenced until you feel comfortable. You 
can withdraw from this process any time. Third, when the questions cause you to be upset, 
you can choose not to answer these questions during the survey. 
PRIVACY AND CONFIDENTIALITY 
The identifiable information collected include your gender, age, marital status, education, 
average monthly income of family, healthcare payment, employment, duration of 
hypertension, and antihypertensive medication. The collection of the identifiable 
information is to investigate the association between identifiers and health communication, 
health behaviour, and blood pressure. All comments and responses will be treated 
confidentially. Please note that the data collected in this research may be used in future 
projects.  
CONSENT TO PARTICIPATE 
The return of the completed questionnaire is accepted as an indication of your consent to 
participate in this project. 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
If have any questions or require further information please contact one of the research 
team members below. 
Mr Wei He Prof Ann Bonner Prof Debra Anderson 
School of Nursing – Faculty 
of Health – QUT; School of 
Nursing – NTU 
School of Nursing – Faculty of Health – QUT 
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0513 8505 1868 0061 7 3138 0823 0061 7 3138 3881 
w4.he@student.qut.edu.au  ann.bonner@qut.edu.au  dj.anderson@qut.edu.au 
 
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
Both QUT and NTU are committed to research integrity and the ethical conduct of research 
projects.  However, if you do have any concerns or complaints about the ethical conduct of 
the project you may contact the Ethics Committee of NTU Affiliated Hospital (telephone: 
0513 8505 2390; email: lunlib@126.com) and/or the QUT Research Ethics Unit (telephone: 
0061 7 3138 5123; email: ethicscontact@qut.edu.au). Any concerns/complaints lodged to 
the Ethics Committee of NTU Affiliated Hospital will be also reported to the QUT Research 
Ethics Unit. Neither Ethics Committees are connected with the research project and both 
can facilitate a resolution to your concern in an impartial manner. 
 
Thank you for helping with this research project.  Please keep this sheet for your 
information. 
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Please fill in the following form or tick the relevant boxes according to your case: 
Age (years):  Gender:        Female             Male 
Marital status:         Married                     Loss of spouse                     Divorced                          Unmarried 
Education:               Primary School or lower                                      Junior high school 
                                  Senior high school/certificate/diploma                Undergraduate or higher 
Average monthly income of family (Yuan):        ≤1000                         1000-2999                      ≥3000 
Healthcare payment:                          Health insurance              Free healthcare                Self-supported  
Employment:                                       Employed           Unemployed           Retired              Farming 
Duration of hypertension (years):      < 1                     1-9                           10-19                 ≥ 20 
 
 
Investigators use only:                                                                           No._________ 
Height _________ (m)     Weight ________ (kg)      BP ________/________ mmHg 
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The Leeds Attitudes to Concordance II (LATCon II) scale 
These questions are about how you understand health communication between patients and health professionals. For each 
question, please tick the box which best describes your answer. 
No. Item Strongly 
disagree 
Disagree Agree Strong 
agree 
1  Prescribing should take account of my expectations of treatment     
2 Doctors and I should agree a treatment plan that takes account of both views     
3 My involvement in the prescribing process always leads to better outcomes     
4  The best use of treatments is when it is what I want and am able to achieve     
5 Doctors should try to help me to make as informed a choice as possible about benefits 
and risks of alternative treatments 
    
6 During the consultation both the doctor and I should state views about possible 
treatments 
    
7 Doctors should give me the opportunity to talk through my thoughts about my illness     
8  Doctors should make clear when the benefits of the treatment are uncertain     
9  Doctors should be more sensitive to how I react to the information they give     
10 It is always important for doctors to listen to my personal understanding of my condition     
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No. Item Strongly 
disagree 
Disagree Agree Strong 
agree 
11 It is sometimes appropriate for the doctor to make treatment decisions without my input     
12  The doctor and I should find common ground on what the problem is and jointly agree 
on what to do 
    
13 Doctors should encourage me to express my concerns about treatment     
14  Taking account of my views about treatment is not always necessary for appropriate 
prescribing 
    
15  My doctor is the expert and my role is to do as my doctor says     
16  The consultation between the doctor and I should be viewed as a negotiation between 
equals 
    
17 A good treatment decision is made when both the doctor and I agree on the treatment to 
use 
    
18  It is not always necessary for the doctor to take account of my priorities     
19 a During the consultation my decision is the most important     
20 a I should be able to take on as much responsibility as I wish for my own treatment     
a Both items 19 and 20 exist in the original English version of LATCon II scale. These two items were translated into Chinese in pilot study, then deleted in 
the primary survey. 
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The Hypertension Self-Efficacy Scale (HESE) 
We would like to know how confident you are in doing certain activities. There are no correct or false answers. Your 
perception is the most important. For each of the following questions, please tick the answers that best correspond to your 
confidence that you can do the tasks regularly. 
No. Item Strongly 
diffident 
Diffident Unsure Confident Strongly 
confident 
1 Doing exercise (e.g. taking a walk, Tai Chi, and Jogging)      
2 Taking the medicine according to the dose in the doctors’ prescription      
3 Controlling the amount of food intake, neither over-hungry nor over-full      
4 Following the suggestion of non-drinking alcohol or cutting down alcohol 
consumption 
     
5 Following life-long medication      
6 Following the suggestion of non-smoking or cutting down smoking      
7 Diet with low salt, low fat and low cholesterol      
8 Taking medicine according to the time in the doctors’ prescription      
9 Controlling my mood consciously      
10 Taking BP measurement on a daily basis      
11 Visiting health professionals regularly      
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The Therapeutic Adherence Scale for Hypertensive Patients (TASHP)  
Please tick the boxes that best describe your behaviours on treating hypertension 
over the past 1 month. There are no correct or false answers. 
No. Item Never/very 
rarely 
Rarely Sometimes Mostly All 
time 
1 Taking antihypertensive medicine according to the 
friends’ recommendation, advertisement, or my own 
experience 
     
2 Taking antihypertensive medicine according to the 
doctors’ prescription 
     
3 Taking antihypertensive medicine according to the 
dose in the doctors’ prescription 
     
4 Taking antihypertensive medicine according to the 
times in the doctors’ prescription 
     
5 Taking antihypertensive medicine according to the 
interval in the doctors’ prescription 
     
6 Forgetting to take medicine      
7 Being reminded of taking medicine by other family 
members or friends 
     
8 Forgetting to take medicine when travelling or 
leaving home 
     
9 Adjusting the doses of medicine according to blood 
pressure level by myself 
     
10 Adjusting the doses of medicine according to the 
symptoms by myself 
     
11 Stopping medication when feeling good      
12 Stopping medication when blood pressure is 
controlled 
     
13 Stopping medication when symptoms become worse      
14 Controlling salt and soy sauce intake; seldom or do 
not eat oversalty food (e.g. pickled food) 
     
15 Controlling oil intake, do not eat fat meat      
16 Eating fresh vegetable and fruits      
17 Doing regular exercise (e.g. walking, brisk walking, 
jogging, ball sporting, swimming, and dancing), for 
30 minutes a session, 3-5 times per week 
     
18 Following the suggestion of non-smoking or cutting 
down smoking 
     
19 Following the suggestion of non-drinking alcohol or 
cutting down drinking alcohol 
     
20 Controlling weight      
21 Participating in social activities       
22 Being optimistic when feeling unpleasant      
23 Relieving stresses (e.g. talking, watching TV, surfing 
the Internet, deep breath, and meditation) 
     
24 Maintaining sufficient sleep      
25 Regularly taking BP measurement      
271 
 
APPENDIX 5: Survey questionnaire booklet 
 澳大利亚昆士兰科技大学科研项目知情同意书 
– 问卷调查 – 
探讨中国高血压人群生活方式改变依从性的影响因素：医患沟通
一致性的作用 
昆士兰科技大学伦理审查意见书编号 1300000022 
研究项目团队   
主持人: 何炜，博士研究生在读，昆士兰科技大学  
导师:  Ann Bonner教授  Debra Anderson教授, 昆士兰科技大学 护理学院  
项目简介 
该研究项目为何炜的博士研究生课题。   
本研究的目的是在中国高血压人群中，探讨影响医患沟通和生活方式改变的因素。 
现特邀您参加本项研究。所有参与者要求超过 18 周岁，在学田街道社区卫生服务中
心建立了电子健康档案，高血压病程超过 6 个月，在以往的诊疗中给予了健康生活方
式的建议。您的参与有助于此项研究的开展。 
如何参与 
您将被邀请完成一份有 56 个小问题的问卷调查，其中包含了“完全同意”到“完全
不同意”，“完全有信心”到“完全没信心”，“没有或极少时间”到“全部时间”
等选项。整个过程大约需要 15 分钟。问卷涉及到您如何和医生护士交流的，您平时
是如何锻炼身体的，您对坚持锻炼身体的信心如何。您也将得到免费的血压、身高和
体重的检查。 
您的参与是完全自愿的。如果您同意参加本项调查并且对部分问题感到不适，您可以
选择不回答。无论您参与或者不参与该项研究，都不会影响到现在乃至将来您和昆士
兰科技大学以及南通大学的关系。如果您同意参加，您也可以在任何时候退出该项研
究，并且没有任何负面影响。然而，在问卷调查完成并递交之后，由于所有的可验证
信息和问卷内容分开保存，所以这些信息无法撤销。 
收益 
您将会从该研究中收益，您将免费得到有关您的血压、身高、体重等信息。该研究将
有助于提高中国高血压人群的医患沟通和生活方式改变的质量。 
为了感谢您对该研究的参与和支持，我们将赠送给您限盐勺和控油壶（上面的刻度将
帮助您养成健康的饮食习惯）和牙膏牙刷。 
风险 
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参加该问卷有着非常小的风险。首先是由于您抽出时间来参加调查所带来的不便。其
次，您可能在量血压、身高和体重时感到不适。最后，在回答问卷时，或许有些敏感
或者为难信息使您感到稍许心理不适。 
我们将确保所有的风险最小化。首先，我们将根据您的方便情况来安排时间完成调查。
其次，我们将严格遵照“中国高血压防治指南”的标准给您测量血压，遵照“中国成
人超重和肥胖症防治指南”的标准给您测量身高和体重。如果您在测量血压、身高和
体重时感到任何不适，我们将停止测量。直到您感到舒适后，我们再推荐您继续测量。
您可以在任何时间退出该项目。最后，如果调查的问题给您带来了不适，您可以选择
不去回答这些问题。 
隐私与保密 
可验证信息包括您的性别，年龄，婚姻，文化程度，家庭人均月收入，医疗费用支付
形式，工作状态，高血压病程和服用抗高血压药物情况。可验证性信息的收集是为了
研究这些信息因素与医患沟通，健康行为以及血压之间的关系。所有的反馈资料都将
被保密。本研究的资料也许会在将来的研究中用到。 
知情同意 
如果您在完成调查问卷后交给我们，将被认为您同意参与该项目。 
有关该项目的相关信息 
如果您还有问题，您可以选择联系下面的任何一位项目组成员。 
何炜 Ann Bonner教授 Debra Anderson教授 
昆士兰科技大学 健康学
院 护理学院；南通大学 
护理学院 昆士兰科技大学，健康学院，护理学院 
0513 85051868  0061 7 31380823  0061 7 31383881 
w4.he@student.qut.edu.au ann.bonner@qut.edu.au dj.anderson@qut.edu.au 
 
 
有关该项目的伦理投诉 
昆士兰科技大学和南通大学负责该项目的伦理问题。然而，如果您对该项目的伦理方
面有任何评论或者投诉，您可以联系南通大学伦理委员会（电话：051385052390；电
子邮件： lunlib@126.com）或者昆士兰科技大学研究伦理办公室（电话：0061 7 
31385126；电子邮件：ethicscontact@qut.edu.au）。所有到南通大学伦理委员会的
评论或者投诉也将送达昆士兰科技大学研究伦理办公室。两个伦理委员会都和该研究
没有任何联系，并且都能够公正的为您的投诉提供解决方案。 
 
感谢您对该项研究的大力支持。请保留该材料。 
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请您根据自身情况在相应表格中填写或者在相应的方框内打“√”: 
年龄（岁）：  性别：        女             男 
婚姻：                      已婚                     丧偶                    离婚                      未婚 
文化程度：                 小学及以下                                    初中                        
高中/中专/大专                           大学及以上 
家庭人均月收入（元）：                  ≤ 1000                         1000-2999                     ≥ 3000 
医疗费用支付形式：                          医保                            公费                              自费             
工作状态：                                              在职                               未就业                             离退休                     务农 
高血压病程（年）：                          < 1                              1-9                                 10-19                      ≥ 20 
 
 
此方框内信息由工作人员填写：                                编号：____________                                                                           
身高 _________ (米)       体重 ________ (公斤)     血压 ______/______ 毫米汞柱 
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下列问题关于您是如何理解医护人员和您的沟通的？本问卷的答案没有对错之分，请在最能反映您的观点的选项下面划“√” 
编号 问题 完全不同意 不同意 同意 完全同意 
1 医护人员在制定治疗方案时，应该考虑到我对治疗的期望。     
2 如果治疗方案包含了医护人员和我双方的观点，双方应该同意这个治
疗方案。 
    
3 有我参与制定的治疗方案，治疗效果会更好。     
4 最好的治疗方案，既是我所想要的，又是我能够做到的。     
5 关于治疗方案的好处和风险，医护人员应该尽可能地跟我说清楚，帮
助我尽量在了解信息的基础上做出选择。 
    
6 看病时，医护人员和我都应该对治疗方案提出各自的观点。     
7 医护人员应当给我机会，让我谈谈对自身疾病的看法。     
8 当治疗效果不明确时，医护人员就应该说明白。     
9 我对医护人员所给信息的反应，医护人员应该更加关注。     
10 医护人员倾听我对自身疾病的看法，这总是很重要的。     
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编号 问题 完全不同意 不同意 同意 完全同意 
11 在没有我参与的情况下，医护人员决定了治疗方案，有时候这也是可
以的。 
    
12 医疗上有哪些问题，以及如何解决这些问题，医护人员应当和我达成
一致。 
    
13 医护人员应当鼓励我，让我谈谈对治疗的看法。     
14 合理治疗方案的制定，不一定总要考虑我的观点。     
15 医护人员是专家，我只要按照他们说的去做。     
16 看病时，医护人员和我之间的协商应该是平等的。     
17 医护人员和我都同意的治疗方案，是好的治疗方案。     
18 我优先考虑的事情，医护人员不一定需要去考虑。     
19 看病时，我的决定是最重要的。     
20 我应该尽可能地根据自己的意愿，对自己的治疗负责。     
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我们很想知道您对下列活动的信心如何，问卷答案无对错之分，您的想法最重要。请在下列任何一件事的 5个答
案中选出（划“√”）最能描述您的信心水平的选项。 
编号 问题 完全没信心 基本没信心 不确定 基本有信心 完全有信心 
1 坚持锻炼身体：如坚持散步、打
太极拳、慢跑等。 
     
2 按医生开出的剂量用降压药      
3 能控制饮食量，不会饥饱随便      
4 遵循少饮酒或不饮酒的建议      
5 坚持服药，而且要终身服药      
6 遵循少吸烟或不吸烟的建议      
7 低盐低脂低胆固醇饮食      
8 为保持血压的平稳，按时吃药      
9 有意识的控制自己的情绪      
10 每天测量一次血压      
11 定期复诊      
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下列问题是询问您最近 1个月在高血压治疗方面是如何做的，请在
最符合您情况的选项栏内打√（只选一项），答案无对错之分，请
如实回答。  
编
号 
问题 
没有或极
少时间 
少部分
时间 
一半
时间 
大部分
时间 
全部
时间 
1 
根据朋友推荐、广告或自己经验自行购
买并服用降压药 
     
2 服用医生处方开的降压药物      
3 按医生处方开的药量服降压药      
4 按医生处方开的次数服降压药      
5 按医生处方开的时间间隔服降压药      
6 忘记服降压药      
7 需要家人或朋友提醒服药      
8 外出旅游或离家时忘记带降压药      
9 根据血压值的高低自行增减药量      
10 根据症状的好坏自行增减药量      
11 感觉良好时自行停服降压药      
12 血压控制达标后自行停服降压药      
13 服降压药后感觉症状加重时自行停药      
14 
饮食中注意少放盐和酱油等，少吃或不
吃过咸的食物，如腌腊制品等 
     
15 饮食中注意减少油的摄入，不吃肥肉等      
16 饮食中注意增加新鲜蔬菜和水果的摄入      
17 
坚持规律锻炼：即参与推荐的运动如步
行、快走、慢跑、球类、游泳、健身舞/
操等项目，每周锻炼 3~5 次，每次锻炼
持续时间 30分钟以上 
     
18 遵循不吸烟或少吸烟的建议      
19 遵循不饮酒或少饮酒的建议      
20 注意控制体重      
21 尽量参加社会活动，多与人交往      
22 
遇到不开心的事时，注意往好的方面
想，想开些 
     
23 
会使用各种方法减轻精神压力，如倾
诉、看电视、上网、深呼吸、冥想等 
     
24 保证足够的睡眠      
25 按医生建议定期监测血压      
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PARTICIPANT INFORMATION FOR QUT RESEARCH 
PROJECT 
–Interview– 
Exploring factors influencing adherence to lifestyle modifications in 
Chinese people with hypertension: the role of concordance during 
health communication 
QUT Ethics Approval Number 1300000022 
RESEARCH TEAM  
Principal 
Researcher: 
Wei He, PhD student, Queensland University of Technology (QUT) 
Supervisors:  
Professor Ann Bonner and Professor Debra Anderson, School of 
Nursing, QUT 
DESCRIPTION 
This project is being undertaken as part of PhD study for Wei He.   
The purpose of this project is to identify the factors influencing health communication and 
lifestyle modifications in Chinese people with hypertension. 
You are invited to participate in this project because you are aged 18 years and over and 
have been identified from your Electronic Health Record at Xuetian Community Health 
Centre as having had hypertension for at least 6 months and been recommended to modify 
lifestyle factors. Your input will greatly assist this study.  
PARTICIPATION 
You will be invited to take part in an audio recorded interview at Xuetian Community 
Health Centre or another agreed upon location that will take approximately 1-1.5 hours of 
your time. Questions will include your understanding of the process of good health 
communication, how your life has changed since you were told that you have high blood 
pressure, and any factors impacting on lifestyle modifications such as weight reduction, a 
low salt and fat diet, moderation of alcohol consumption, smoking cessation, stress 
management, and physical activity. 
Your participation in this project is entirely voluntary. If you do agree to participate you can 
withdraw from the project without comment or penalty. If you withdraw you may request 
that any identifiable information already obtained from you is destroyed. Your decision to 
participate or not participate will in no way impact upon your current or future relationship 
with doctors/nurses of Xuetian CHC, Nantong University (NTU) or QUT.  
EXPECTED BENEFITS 
It is expected that this project will not benefit you directly. However, it may benefit Chinese 
people with hypertension because the findings of this project can be used to improve 
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health communication between patients and health professionals and health behaviours 
conducted by Chinese people with hypertension. 
RISKS 
There are minimal risks associated with your participation in this project. First, some 
inconvenience will possibly result from the time spent participating in an interview. Second, 
during the interview some possible psychological discomfort might emerge related to 
sensitive or embarrassing questions.  
 
We will ensure that risks are minimal. First, you will be invited to participate in the project 
at a time and place convenient to you. Second, when questions cause you to be upset, you 
can choose not to answer these questions during the interview. You can also withdraw 
from the project any time as you wish. 
 
PRIVACY AND CONFIDENTIALITY 
All comments and responses will be treated confidentially and will be made anonymous 
following transcription. The names of individual persons are not required in any of the 
responses. 
 
At the end of the project the audio recording will be destroyed. The research team 
members (Mr Wei He, Prof Ann Bonner and Prof Debra Anderson) will have access to the 
audio recording.  Any data collected as part of this project will be stored securely as per 
QUT’s Management of research data policy. Please note that the non-identifiable data 
collected in this research may be used in future projects.  
 
CONSENT TO PARTICIPATE 
We would like to ask you to sign a written consent form (enclosed) to confirm your 
agreement to participate. 
 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
If have any questions or require further information please contact one of the research team 
members below. 
 
Mr Wei He Prof Ann Bonner Prof Debra Anderson 
School of Nursing – Faculty 
of Health – QUT; School of 
Nursing – NTU 
School of Nursing – Faculty of Health – QUT 
0513 8505 1868 0061 7 3138 0823 0061 7 3138 3881 
w4.he@student.qut.edu.au  ann.bonner@qut.edu.au  dj.anderson@qut.edu.au 
 
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
Both QUT and NTU are committed to research integrity and the ethical conduct of research projects.  
However, if you do have any concerns or complaints about the ethical conduct of the project you 
may contact the Ethics Committee of NTU Affiliated Hospital (telephone: 0513 8505 2390; 
email: lunlib@126.com) and/or the QUT Research Ethics Unit (telephone: 0061 7 3138 5123; 
email: ethicscontact@qut.edu.au). Any concerns/complaints lodged to the Ethics Committee of NTU 
Affiliated Hospital will be also reported to the QUT Research Ethics Unit. Neither Ethics Committees 
are connected with the research project and both can facilitate a resolution to your concern in an 
impartial manner. 
 
Thank you for helping with this research project.  Please keep this sheet for your 
information. 
280 
 
APPENDIX 6: Participant information and consent form for interview 
 CONSENT FORM FOR QUT RESEARCH PROJECT 
– Interview – 
Exploring factors influencing adherence to lifestyle modifications in 
Chinese people with hypertension: the role of concordance during 
health communication 
QUT Ethics Approval Number 1300000022 
RESEARCH TEAM CONTACTS 
Mr Wei He Prof Ann Bonner Prof Debra Anderson 
School of Nursing – Faculty of 
Health – QUT 
School of Nursing – NTU 
School of Nursing – Faculty of Health – QUT 
0513 8505 1868 0061 7 3138 0823 0061 7 3138 3881 
w4.he@student.qut.edu.au  ann.bonner@qut.edu.au  dj.anderson@qut.edu.au 
STATEMENT OF CONSENT 
By signing below, you are indicating that you: 
• Have read and understood the information document regarding this project. 
• Have had any questions answered to your satisfaction. 
• Understand that if you have any additional questions you can contact the research team. 
• Understand that you are free to withdraw at any time, without comment or penalty. 
• Understand that you can contact the Ethics Committee of NTU Affiliated Hospital (telephone: 
0513 8505 2390; email: lunlib@126.com) and/or the QUT Research Ethics Unit (telephone: 
0061 7 3138 5123; email: ethicscontact@qut.edu.au) if you have concerns/complaints about 
the ethical conduct of the project. Any concerns/complaints lodged to the Ethics Committee 
of NTU Affiliated Hospital will be also reported to the QUT Research Ethics Unit. 
• Understand that the project will include an audio recording. 
• Understand that non-identifiable data collected in this project may be used as comparative 
data in future projects. 
• Agree to participate in the project. 
 
Name  
Signature  
Date   
 
Please return this sheet to the investigator. 
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 澳大利亚昆士兰科技大学科研项目知情同意书 
–访谈– 
探讨中国高血压人群生活方式改变依从性的影响因素：医患沟通
一致性的作用 
昆士兰科技大学伦理审查意见书编号 1300000022 
研究项目团队   
主持人: 何炜，博士研究生在读，昆士兰科技大学 
导师:   ANN BONNER教授  DEBRA ANDERSON教授, 昆士兰科技大学 护理学院 
健康与生物医学创新研究所 
项目简介 
该研究项目为何炜的博士研究生课题。   
本研究的目的是在中国高血压人群中，探讨影响医患沟通和生活方式改变的因素。 
现特邀您参加本项研究。所有参与者要求超过 18 周岁，在学田街道社区卫生服务中
心建立了电子健康档案，高血压病程超过 6 个月，在以往的诊疗中给予了健康生活方
式的建议。您的参与有助于此项研究的开展。 
如何参与 
您将被邀请参加一个访谈，地点在学田街道社区卫生服务中心或者其他合适的地点。
整个过程将被录音，估计持续 1 个小时到 1 个半小时左右。所涉及到的问题包括您认
为好的医患沟通应该是怎样的；自从被诊断出高血压后，您的生活习惯改变了没有；
任何改变您生活习惯的因素（如减肥，低盐低脂饮食，减少饮酒，戒烟，控制情绪，
和体育锻炼）。 
您的参与是完全自愿的。如果您同意参加，您也可以在任何时候退出该项研究，并且
没有任何负面评论。如果您退出该项目，您可以提出删除从您那儿获取的任何可验证
信息。无论您参与或者不参与该项研究，都不会影响到现在乃至将来您和昆士兰科技
大学以及南通大学的关系。 
收益 
该项目也许不会直接使您收益。但是，该研究将有助于提高中国高血压人群的医患沟
通和生活方式改变的质量。 
风险 
参加该问卷有着非常小的风险。首先是由于您抽出时间来参加调查所带来的不便。其
次，在访谈的过程中，或许有些敏感或者为难的问题使您感到不适。 
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我们将确保所有的风险最小化。首先，我们将根据您的方便情况来安排时间和地点完
成调查。其次，在访谈中，如果所提的问题给您带来了不安和紧张，您可以选择不去
回答这些问题。您可以在任何时间退出该研究。 
隐私与保密 
所有的反馈资料都将被保密，并且在随后的文本转录过程中使用匿名处理。参与者的
姓名将不会出现任何的反馈资料中。 
 
研究结束后，录音资料将被销毁。只有本研究小组成员（何炜，Ann Bonner教授，和
Debra Anderson教授）可以使用这些录音资料。所有收集的资料都会根据昆士兰科技
大学研究资料管理条例的规定，安全的存放好。非个人鉴定信息也许会在将来的研究
项目中用作为比较资料。 
 
知情同意 
我们邀请您签署书面的知情同意书，说明您同意参与该项目。 
 
有关该项目的相关信息 
如果您还有问题，您可以选择联系下面的任何一位项目组成员。 
何炜 Ann Bonner教授 Debra Anderson教授 
昆士兰科技大学 健康学
院 护理学院；南通大学 
护理学院 昆士兰科技大学，健康学院，护理学院 
0513 85051868  0061 7 31380823  0061 7 31383881 
w4.he@student.qut.edu.au ann.bonner@qut.edu.au dj.anderson@qut.edu.au 
有关该项目的伦理投诉 
昆士兰科技大学和南通大学负责该项目的伦理问题。然而，如果您对该项目的伦理方
面有任何评论或者投诉，您可以联系南通大学伦理委员会（电话：051385052390；电
子邮件： lunlib@126.com）或者昆士兰科技大学研究伦理办公室（电话：0061 7 
31385126；电子邮件：ethicscontact@qut.edu.au）。所有到南通大学伦理委员会的
评论或者投诉也将送达昆士兰科技大学研究伦理办公室。两个伦理委员会都和该研究
没有任何联系，并且都能够公正的为您的投诉提供解决方案。 
 
感谢您对该项研究的大力支持。请保留该材料。 
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 澳大利亚昆士兰科技大学科研项目知情同意书 
–访谈– 
探讨中国高血压人群生活方式改变依从性的影响因素：医患沟通
一致性的作用 
昆士兰科技大学伦理审查意见书编号 1300000022 
项目组联系人 
主 持 人 :
  
何炜，博士研究生在读，昆士兰科技大学 
导师:   ANN BONNER教授  DEBRA ANDERSON教授, 昆士兰科技大学 护
理学院 健康与生物医学创新研究所 
知情同意 
如果您签字，表明您 
• 已经阅读和理解该项目的相关信息。 
• 已经满意的回答您的问题。 
• 理解如果您还有进一步的问题，您可以联系项目组。 
• 理解您可以在任何时间退出该项目，并且不会有任何负面评论。 
• 理解您如果对该项目的伦理问题有任何投诉，您可以联系南通大学附属
医院伦理委员会（电话：0513 85052390；电子邮件： lunlib@126.com）
或者联系昆士兰科技大学研究伦理办公室（电话：0061 7 31385126；电
子邮件ethicscontact@qut.edu.au）。所有到南通大学伦理委员会的评论
或者投诉也将送达昆士兰科技大学研究伦理办公室。 
• 理解整个过程将会被录音。 
• 理解该项目收集的非个人验证性信息也许会被用在将来的研究中作为比
较资料。 
• 同意参与该项目。 
姓名  
签名  
时间   
 
请将该材料交给调查员 
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Electronic Health 
Record (EHR) 
Nine communities 
of Xuetian Street 
Case file 
numbers  
Names  Username   
Age  
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20/8/2012 
Dear Mr. He, 
I am happy to know that you are interested in the Hypertension Self-Efficacy Scale 
(HSES) developed by me. I really appreciate your respecting the scale’s author. I am 
very pleased that you and your students use my scale. 
Biping Yang 
School of Nursing, Guangdong Pharmaceutical University  
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19/8/2012 
Dear Mr. He, 
I am happy to know that you are interested in the adherence to treatment in people 
with hypertension. I officially authorise you to use the Therapeutic Adherence Scale 
for Hypertensive Patients (TASHP) developed by me. Please state in your 
publication that the scale’s author is Hongying Tang from Third Military Medical 
University. This statement is a proof of my research. 
The attachment is the TASHP scale developed by me. Good luck! 
Hongying Tang 
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Figure A Histogram and normal Q-Q plot of age (n=366) a 
    
 
Figure B Histogram and normal Q-Q plot of height (n=366) a 
   
 
Figure C Histogram and normal Q-Q plot of weight (n=366) a 
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Figure D Histogram and normal Q-Q plot of SBP (n=366) a 
   
 
Figure E Histogram and normal Q-Q plot of DBP (n=366) a 
   
 
Figure F Histogram and normal Q-Q plot of BMI (n=366) a 
   
Note. a Sample size in Figure A-F of appendix 10 was 366, before identifying and deleting outliers. 
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overall scale of the C-LATCon II 
Figure A Histogram and normal Q-Q plot of age (n=353) b 
  
 
Figure B Histogram and normal Q-Q plot of component 1 (n=353) b 
  
 
Figure C Histogram and normal Q-Q plot of component 2 (n=353) b 
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Figure D Histogram and normal Q-Q plot of component 3 (n=353) b 
  
 
Figure E Histogram and normal Q-Q plot of component 4 (n=353) b 
  
 
Figure F Histogram and normal Q-Q plot of the C-LATCon II (n=353) b 
  
Note. b Sample size in Figure A-F of appendix 11 was 353, after identifying and deleting 13 
multivariate outliers from raw data.
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Figure A Histogram and normal Q-Q plot of age (n=357) c 
   
 
Figure B Histogram and normal Q-Q plot of the C-LATCon II (n=357) c 
   
 
Figure C Histogram and normal Q-Q plot of the HSES-LM (n=357) c 
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Figure D Histogram and normal Q-Q plot of the TASHP-LM (n=357) c 
   
 
Figure E Histogram and normal Q-Q plot of BMI (n=357) c 
   
 
Figure F Histogram and normal Q-Q plot of SBP (n=357) c 
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Figure G Histogram and normal Q-Q plot of DBP (n=357) c 
   
Note. c Sample size in Figure A-G of appendix 12 was 357, after identifying and deleting 7 univariate 
outliers and 2 multivariate outliers from raw data. 
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